


COMMONWEALTH OF KENTUCKY
PUBLIC SERVICE COMMISSION
730 SCHENKEL LANE
Al POST OFFICE BOX 615
FRANKFORT, KY. 40602
(502) 564-3940

November 4, 1999

James B. Gainer

Legal Division

The Union Light Heat & Power Co
139 E. Fourth Street
Cincinnati, OH. 45202

RE: Case No. 99-449
THE UNION LIGHT, HEAT AND POWER COMPANY

(Integrated Resource Plan)

This letter is to acknowledge receipt of initial application
in the above case. The application was date-stamped received
November 1, 1999 and has been assigned Case No. 99-449. 1In all
future correspondence or filings in connection with this case,
please reference the above case number.

If you need further assistance, please contact my staff at
502/564-3940.

Sincerely,

el b

Stephanie Bell
Secretary of the Commission
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MOTION TO PROTECT THE CONFIDENTIALITY OF
INFORMATION CONTAINED IN UNION LIGHT, HEAT AND
POWER COMPANY’S LONG-TERM FORECAST REPORT

The Union Light, Heat and Power Company (ULH&P) hereby moves
this honorable Commission for leave to file certain portions of its Long-
Term Forecast Report under seal. The portions of the Long-Term
Forecast Report for which ULH&P requests confidentiality and the

reasons why confidential treatment is necessary, are set forth in the

attached Memorandum in Support.

Respectfully submitted
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Senior Counsel
James B. Gainer 87288
Associate General Counsel
The Union Light, Heat and
Power Company
107 Brent Spence Square
Covington, Kentucky 41011
(513) 287-3601

Attorneys for The Union Light,
Heat and Power Company
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MEMORANDUM IN SUPPORT OF THE UNION LIGHT, HEAT
AND POWER COMPANY’s MOTION TO PROTECT THE
CONFIDENTIALITY OF INFORMATION CONTAINED IN THE
UNION LIGHT, HEAT AND POWER COMPANY’s LONG-
TERM FORECAST REPORT

The Union Light, Heat and Power Company (ULH&P) respectfully
requests that the Kentucky Public Service Commission (Commission)
grant its Motion to Protect the Confidentiality of Information Contained
in ULH&P’s Long-Term Forecast Report.

ULH&P is a Kentucky corporation with its principal office in
Covington, Kentucky. ULH&P has the corporate power and authority,
among others, to engage, and it is engaged, in the business of supplying
electric utility service to the public in the Commonwealth of Kentucky.
Accordingly, ULH&P is a public utility within the meaning of that term as
used in K.R.S 278.010. As such ULH&P is subject to the jurisdiction of
the Commission in the manner and to the extent provided by the laws of
the Commonwealth of Kentucky. As of October 24, 1994, ULH&P’s

parent company, The Cincinnati Gas & Electric Company, became a

wholly owned subsidiary of Cinergy Corp.




ULH&P owns, operates, manages and controls plants, properties
and equipment used and useful for the production, transmission,
distribution and furnishing of electric utility service to the public in the
Commonwealth of Kentucky. ULH&P directly supplies electric energy to
over 119,000 customers located in Northern Kentucky. ULH&P also sells
electric energy for resale to municipal utilities, rural electric membership
corporations and to other public utilities which in turn supply electric
utility service to numerous customers in areas not served directly by
ULH&P. Such sales for resale, and the rates charged therefor, are
subject to the jurisdiction of the Federal Energy Regulatory Commission
(FERC) and are not the subject of this Motion.

As of the date of this Motion, ULH&P owns an electric transmission
system and an electric distribution system in several communities in
Kenton, Campbell, Boone, Grant and Pendleton counties in Northern
Kentucky.

807 KAR 5:001, Section 7 allows ULH&P to seek leave of the
Commission to file information contained in its Long-Term Forecast Report
that ULH&P considers to be proprietary trade secret information, or
otherwise confidential, in a redacted and non-redacted form under seal.
This rule also establishes a procedure for presenting to the Commission

that information which is confidential, and therefore should be protected.

ULH&P is filing a redacted version of the 1999 Cinergy Long-Term Forecast




concurrently with this Motion. ULH&P is filing the three unredacted
versions, under seal, as an exhibit to this Petition. ULH&P shall mark as
confidential, trade secret, or proprietary, each redacted page of ULH&P’s
Long-Term Forecast.

ULH&P considers the redacted information to be proprietary,
confidential, and trade secrets, as that term is used in 807 KAR 5:001,
Section 7. The redacted version of the 1999 Cinergy Long-Term Forecast
does not include the Confidential Information. The affidavit of Douglas
F. Esamann, attached hereto as Exhibit A, describes the information for
which ULH&P requests confidential treatment, and the reasons therefor.
ULH&P reserves the right to file additional evidence, including affidavits
of specific vendors, at a later time if such is necessary.

Three unredacted versions of ULH&P’s Long-Term Forecast are
filed herewith, under seal, as Exhibit B.

ULH&P respectfully requests that the Commission pursuant to 807
KAR 5:001, Section 7 grant its Motion to Protect the Confidentiality of
Information Contained in ULH&P’s Long-Term Forecast Report by
making a determination that the Confidential Information is confidential,

proprietary and a trade secret.




Respectfully submitted

w7k,
John JO’(innige%, Jr. 86657
Senior Counsel
James B. Gainer 87288
Associate General Counsel
The Union Light, Heat and
Power Company
107 Brent Spence Square
Covington, Kentucky 41011
(513) 287-3601

Attorneys for The Union Light,
Heat and Power Company

'




COMMONWEALTH OF KENTUCKY
BEFORE THE PUBLIC SERVICE COMMISSION

OP
. "Cu'_..(.‘-’\ < S
In the Matter of the 1999 Electric ) e AY
Long-Term Forecast Report of The )  Case No.99.44@% < N
Union Light, Heat and Power Company ) e & L&
& &
<
AFFIDAVIT OF DOUGLAS F. ESAMANN G,

COMES NOW Douglas F. Esamann, being duly sworn, deposes and
says:

1. My name is Douglas F. Esamann. I am employed by Cinergy
Services, Inc. (Cinergy Services) as a Vice President. I perform the same
function for Cinergy Corp.’s subsidiaries PSI Energy, Inc. (PSI) and The
Cincinnati Gas & Electric Company (CG&E), parent company of The
Union Light, Heat and Power Company (ULH&P).

2. This Affidavit is being filed with the Kentucky Public Service
Commission (Commission) in support of ULH&P’s Petition for a
Determination that Certain Information Contained in the 1999 Cinergy
IRP is Confidential Pursuant to 807 KAR 5:001, Section 7.

3. In developing the 1999 Cinergy Integrated Resource Plan
(IRP), Cinergy Services, PSI, CG&E and ULH&P used certain confidential
and proprietary information and data. Some of this data, as described
below, is the confidential information of third parties who have taken
reasonable steps to protect their confidential information, such as

limiting the release of such information subject to confidentiality




agreements. Some of the data is the confidential information of Cinergy
Services, PSI, CG&E and ULH&P.

| 4. A part of the data for which ULH&P seeks confidential
treatment in the Petition is data supplied by New Energy Associates,
L.L.C. (New Energy). In developing the 1999 Cinergy IRP, Cinergy used
New Energy’s state-of-the-art PROSCREEN II® and PROMOD IV®
models, subject to a Licensing Agreement among Cinergy Services, PSI,
CG&E and New Energy. This Licensing Agreement contains
confidentiality provisions to protect New Energy’s data.

S. In developing the 1999 Cinergy IRP, a forecast was used of
potential market value for sulfur dioxide emission allowances developed
by ICF Resources, Inc. CG&E agreed with ICF Resources, Inc. to keep
such information confidential.

6. In developing the 1999 Cinergy IRP, a forecast was also used
of sulfur dioxide emission allowance prices developed by Energy
Ventures Analysis, Inc. (EVA). CG&E agreed with EVA to keep such
information confidential.

7. In developing the 1999 Cinergy IRP, certain data developed
by the Electric Power‘ Research Institute (EPRI) was used which EPRI
considers to be confidential and proprietary. CG&E agreed not to
publish or make available to others such information without EPRI’s

prior written consent.




8. In developing the 1999 Cinergy IRP, certain data, including
NOx allowance prices, developed by Resource Data International, Inc.
(RDI) was used, which RDI considers to be confidential and proprietary.
CG&E agreed not to publish or make available to others such
information without RDI’s prior written consent.

9. In developing the 1999 Cinergy IRP, Services (Basic U.S.
Economic Service, U.S. Economic Forecast Dataport, Limited Utility Cost
Information Service, U. S. Energy Service) and certain data developed by
DRI/McGraw-Hill (DRI) was used, which DRI considers to be confidential
and proprietary. CG&E agreed not to publish or make available to others
such information without DRI’s prior written consent.

10. The other data for which ULH&P seeks confidential
treatment in the Petition are the fuel price forecast, which was developed
by Cinergy Services, the 1999 Cinergy SO2 and NOx compliance supply
curves and plans, the Cinergy developed Energy Market Forecast (EMF),
and certain other cost and unit performance information which is
contained in the New Energy Confidential Data (ULH&P’s Confidential
Information).

ULH&P’s Confidential Information provides actual or potential
independent economic value for ULH&P and its ratepayers and should be
treated as confidential. If fuel suppliers knew Cinergy Services’

forecasted fuel prices, by station, such fuel suppliers would have an




advantage in negotiating future fuel prices, to the detriment of ULH&P
and its ratepayers. Furthermore, if competitors of ULH&P knew of such
forecast, they would have an advantage in competing for new business
against ULH&P.

11. The 1999 Cinergy SOz and NOx compliance supply curves
detail the expected marginal cost per ton of sulfur dioxide and nitrous
oxide to comply with the Clean Air Act Amendments of 1990 and the NOx
SIP Call on the Cinergy System. Such information clearly has actual and
potential independent economic value for ULH&P and its customers. If
vendors knew the projected cost of compliance on the Cinergy System,
they would have an unfair advantage over ULH&P with respect to the
potential sales or purchase of SOz and NOx emission allowances.

12.  The 1999 Cinergy SO2 and NOx compliance plans detail the
equipment and fuel switches necessary to comply with the Clean Air Act
Amendments of 1990 and the NOx SIP Call on the Cinergy System. Such
information clearly has actual and potential independent economic value
for ULH&P and its customers. If vendors knew the equipment and types
of coal to be procured by the Cinergy System, they would have an unfair
advantage over ULH&P in the pricing of such items.

13. The Cinergy-developed EMF details Cinergy’s forecast of the
future wholesale market price for energy. Such information clearly has

actual and potential independent economic value for ULH&P and its




customers. If other sellers or purchasers of power knew Cinergy’s
market forecast, they would have an unfair advantage over ULH&P in the
market.

14. Cinergy Services, PSI, CG&E and ULH&P have taken, and
will continue to take, all reasonable steps in order to protect the ULH&P
Confidential Information, including, but not limited to, only sharing such
information internally on a need to know basis, and not releasing such

information outside of the companies without appropriate confidentiality

protection.




FURTHER AFFIANT SAITH NOT.

g

Douglas@’. Esamann

COMMONWEALTH OF KENTUCKY )
) SS:
COUNTY OF BOONE )

Subscribed and sworn to before me this£,§+ hday of ( 2( gﬁb{/’ ,
1999.

CQMOﬁ»dovww

Notary Publi¢

My Commission Expires:
W\OL\II 3,3003

My County of Residence:
Boone




CERTIFICATE OF SERVICE

A copy of the foregoing Integrated Resource Plan has been served by hand
delivery or ordinary United States Mail, postage prepaid, to the following
intervenors in ULH&P’s last integrated resource plan review proceeding this 1
day of November, 1999:

Hon. Ann Louise Cheuvront David Brown Kinloch
Assistant Attorney General Soft Energy Associates
Kentucky Office of the Attorney 414 South Wenzel Street
General Louisville, KY 40204

1024 Capital Center Drive
Frankfort, KY 40602-2000

Hon. Carl Melcher Clint Hamm

Northern Kentucky Legal Services Northern Kentucky Community Action
302 Greenup Street Commission

Covington, KY 41011 13 West Seventh Street

Covington, KY 41012-0931

One copy of this Report will be kept at ULH&P’s office at 7200 Industrial Rd.,
Florence, KY for public inspection during office hours. A copy of the Report will
be provided to any person, upon request, at cost, to cover expenses incurred.

W M
John [ FinnigafyJr. o 7
Senior Counsel
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1999

INTEGRATED RESOURCE PLAN

VOLUME I

November 1, 1999

By: Cinergy Services
Douglas F. Esamann, Vice President
139 East Fourth Street
P.0O. Box 960
Cincinnati, Ohio 45201-0960




ULH&P & The Energy Service Company

The Union Light, Heat and Power Company
107 Brent Spence Square -Covington, Kentucky 41012-0032

November 1, 1999

Hon. Don Mills, Executive Director
Public Service Commission of Kentucky
730 Schenkel Lane

Frankfort, KY 40602

RE: Cinergy 1999 Integrated Resource Plan
Dear Mr. Mills:

Pursuant to 807 KAR 5:058, and on behalf of The Union, Light,
Heat & Power Company (ULH&P), Cinergy Services (Cinergy)
submits ten (10) bound and one (1) unbound copies of the
Cinergy 1999 Integrated Resource Plan (IRP) to the Public
Service Commission of Kentucky. Please note that the 11 copies
have been redacted to protect the confidentiality of certain
information. Concurrently with the filing of this Cinergy
1999 IRP, ULH&P has filed a petition with the Commission
requesting confidential treatment of such information.

The Cinergy IRP contains chapters generally covering areas
such as: Objectives and Process, Load Forecast, Demand-Side
Management, Supply-Side Resources, Clean Air Act Compliance
Planning, Electric Transmission Forecast, and Selection and
Implementation of the Plan. In addition, an Executive
Summary, which provides a synopsis of the entire report, has
been included. For your convenience, following “Attachment B”
is a Kentucky Index which lists the Chapter(s) and Section(s)
of the report that are responsive to each of the Kentucky
requlations. To comply with the codes of conduct in FERC
Order 889, items related to transmission and distribution were
prepared independently, and have been compiled in a separate
volume. A Kentucky specific Appendix is also included to
address areas specific to Kentucky IRP regulations. All
together, including the state specific appendix and the
transmission information volume, each copy of the 1999 IRP
consists of three volumes.




Please note that Jim Gainer, Legal Department, Room 25ATII,
139 East Fourth Street, Cincinnati, OH 45202, (513) 287-2633,
is the Attorney of Record for this forecast.

Specific questions regarding the contents of this report
should be directed to Diane L. Jenner, Asset Planning and
Analysis, at the offices of Cinergy located at 1000 E. Main
St., Plainfield, IN 46168.

Yours truly,

Douglas F. Esamann, Vice President
Cinergy Services

ii




ATTACHMENT "A"

Cinergy
1999 INTEGRATED RESOURCE PLAN

CERTIFICATE OF SERVICE

The undersigned states that he is a Vice President of
Cinergy Services; that he is duly authorized in such
capacity to execute and file this Integrated Resource Plan
on behalf of The Union Light, Heat & Power Co., PSI Energy,
Inc., and The Cincinnati Gas & Electric Company.

A copy of the attached “Notice of Filing” has been made by
depositing the same in the United States mail, First Class
postage prepaid to the following intervenors in ULH&P’s last
integrated resource plan review proceeding:

Hon. Ann Louise Cheuvront David Brown Kinloch

Assistant Attorney General Soft Energy Associates

Kentucky Office of the 414 South Wenzel Street
Attorney General Louisville, KY 40204

1024 Capital Center Drive
Frankfort, KY 40602-2000

Hon. Carl Melcher Clint Hamm

Northern Kentucky Legal Northern Kentucky Community
Services . Action Commission

302 Greenup Street 13 West Seventh Street*

Covington, KY 41011 Covington, KY 41012-0931

One copy of this Report will be kept at the principal
business office of ULH&P (7200 Industrial Rd., Florence, KY)
for public inspection during office hours. A copy of the
Report will be provided to any person, upon request, at
cost, to cover expenses incurred.

0 P

Dougl F. Esamann, Vice President -

November 1, 1999
Date
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ATTACHMENT “B”

NOTICE OF FILING

Please take notice that, pursuant to 807 KAR 5:058, Section
2, Part(2), The Union Light, Heat & Power Company (“ULH&P”)
has, this 1°° day of October, 1999, filed a copy of the 1999
Cinergy Integrated Resource Plan (“IRP”) with the Public
Service Commission of Kentucky (“PSCKy”).

This IRP contains Cinergy’s assessment of various demand-
side and supply-side resources to cost effectively meet
jurisdictional customer electricity service needs.

A copy of the IRP, as filed, will be available for review at
the offices of ULH&P, 7200 Industrial Rd., Florence,
Kentucky, during normal business hours. A copy of this IRP
will be provided, at cost, to cover expenses incurred, upon
request.. ’
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KENTUCKY INDEX TO 1999 CINERGY IRP REPORT

Section 1. General Provisions
No response required
Section 2. Filing Schedule
No response required
Section 3. Waiver
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Section 4. Format
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(2) Kentucky Appendix
Section 5. Plan Summary
(1) Chapter 1, Sections A, B
(2) Chapter 1, Sections B, C, D, E, F, G, H, I
(3) Chapter 1, Section D
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Transmission Volume, Chapter 7, Section B
(5) Chapter 1, Section I
(6) Chapter 1, Section I
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Kentucky Appendix
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(2) (a) Kentucky Appendix
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(c) Kentucky Appendix
(d) Chapter 3, Section G
(e) Chapter 3, Section G
(£) Chapter 3, Section G
{(g) Chapter 3, Section G
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(3) Chapter 3, Section G
(4) (a) Chapter 3, Section G
(b) Chapter 3, Section G
(c) Chapter 3, Section G
(d) Chapter 4, Sections A, B, C, F, G
Kentucky Appendix
(e) Kentucky Appendix
(5) (a) (1) Chapter 3, Section G
Kentucky Appendix
(2) Chapter 3, Section G

Kentucky Appendix
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(c)
(d)
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(9)
Section 8.
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(2) Chapter 3, Section G
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Kentucky Appendix
Chapter 3, Section C
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Chapter 4
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Chapter 6
Transmission Volume, Chapter 7, Section C
Chapter 8, Sections C, D, E, F, G, H
Chapter 5, Sections B, F
Transmission Volume, Chapter 7, Section C
Chapter 4, Sections A, B
Chapter 5, Section F
Chapter 8, Section H
Chapter 5, Sections C, E, F, G
Transmission Volume, Kentucky Appendix

(1) Chapter 5, Figure 5-1

Chapter 8, Figures 8-5, 8-12, 8-13
(2) Chapter 5, Figure 5-1

Chapter 8, Figures 8~5, 8-12, 8-13
(3) Chapter 5, Figure 5-1

Chapter 8, Figures 8-5, 8-12, 8-13
(4) Chapter 5, Figure 5-1

Chapter 8, Section H

Short-Term Implementation Plan
(5) Chapter 5, Figure 5-1

Chapter 8, Figure 8-5
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PREFACE

Throughout this report, the Figures associated with each
chapter or section of the appendix are located at the end of

that chapter or section of the appendix for convenience.
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1. EXECUTIVE SUMMARY

A. SYSTEM DESCRIPTION

In the franchised service territories of its U.S.
operating companies Cinergy serves the energy needs of
1.4 million electric customers and approximately 470,000
gas customers. Its service area spans 25,000 square
miles in North Central, Central, and Southern Indiana,

Southwestern Ohio, and Northern Kentucky.

The Cincinnati Gas and Electric Company (CG&E) and its
utility subsidiaries operate in contiguous territories,
providing electric service to approximately 748,000
customers and gas service to about 470,000 customers in
an area covering some 3,000 square miles in Southwestern
Ohio and adjacent areas in Kentucky and Indiana. The
population of CG&E’s service territory (including its
utility subsidiaries) is estimated at 1.96 million and
includes the cities of Cincinnati and Middletown, Ohio,

and Covington and Newport, Kentucky.

The Union Light, Heat and Power Company (ULH&P), a wholly
owned subsidiary of CG&E, provides electric and gas
service in the Northern Kentucky area contiguous to the

Southwestern Ohio area served by CG&E. ULH&P serves




approximately 119,000 customers in its 500 square mile
service territory. ULH&P owns an electric transmission
system and an electric distribution system in several
communities in Kenton, Campbell, Boone, Grant, and
Pendleton counties of Northern Kentucky. ULH&P also owns
a gas distribution system which serves either all or
parts of Kenton, Campbell, Boone, Grant, Gallatin, and

Pendleton counties in Northern Kentucky.

PSI Energy (PSI) is Indiana’s largest electric utility,
serving approximately 689,000 electric customers in 69 of
Indiana’s 92 counties covering North Central, Central,
and Southern Indiana. 1Its service area spans 22,000
square miles with a population estimated at 2.5 million.
It includes the cities of Bloomington, Terre Haute, and
Lafayette, and suburban areas of Indianapolis,

Louisville, and Cincinnati.

CG&E has a total installed net summer generation
capability of 5,082 megawatts (MW), which includes 4,184
MW of coal-fired steam cabacity and 898 MW of combustion
turbine (CT) peaking capacity. The coal-fired generation
is comprised of eighteen units located at seven stations.
Eight of the CTs are oil-fired and ten are natural gas-

fired. This includes the six newest, located at the




Woodsdale Generating Station, which are natural-gas fired
with propane as a back-up fuel. Seven of the coal-fired
steam units supplying capacity and energy to CGSE are
jointly owned with Columbus Southern Power Company (CSP)
and The Dayton Power and Light Company (DP&L). Four of
the coal-fired steam units supplying capacity and energy

to CG&E are commonly owned with DP&L.

PSI has a total installed net summer generation
capability of 5,882 MW (excluding the ownership interests
of Indiana Municipal Power Agency (IMPA) (156 MW) and
Wabash Valley Power Associlation, Inc. (WVPA) (156 MW) in
Gibson Generating Station Unit No. 5). This capacity
consists of 5,535 MW of coal-fired, syngas-fired, or oil-
fired steam capacity, 45 MW of hydroelectric capacity and
302 MW of peaking capacity. The steam capacity is
comprised of twenty coal-fired uﬁits, one syngas-fired
unit and one oil-fired unit located at six stations.

The hydroelectric generation is a run-of-river facility
comprised of three units. The peaking capacity consists
of seven oil-fired diesels located at two stations, eight
oil-fired CT units located at two stations, and one gas-
fired CT with o0il backup, which is the newest peaking.

unit, Cayuga 4.




The combined PSI/CG&E transmission system has extensive
345 kilovolt (kV), 230 kV, and 138 kV transmission lines
and substations, including numerous strong
interconnections with neighboring transmission providers.
The primary purpose of the transmission system is to
deliver bulk power into and/or across PSI’s and CG&E’s
franchised service areas. The higher transmission
voltages then generally are reduced to 138 kV and 69 kV
to deliver the power to the numerous distribution
substations or directly to large customers within the
franchised service territories. Because of the numerous
interconnections PSI and CG&E have with neighboring
transmission providers, the combined CG&E/PSI
transmission system increases electric system reliability
‘and decreases costs to the customer by permitting the

exchange of power and energy with other areas.

As of December 1998, the transmission system of CG&E and
its subsidiary companies consisted of approximately 390
circuit miles of 345 kV lines (including CG&E’s share of
jointly-owned transmission) and 645 circuit miles of 138
kV lines. Portions of the 345 kV transmission system are
jointly owned with CSP and/or DP&L. CG&E is
interconnected with six other transmission providers

(including PSI).




PSI, IMPA, and WVPA own the Joint Transmission System
(JTS) in Indiana. The three co-owners have rights to use
the JTS. As of December 1998, PSI’'s wholly and jointly
owned share of transmission included approximately 857
circuit miles of 345 kV lines, 780 circuit miles of 230
kV lines and 1634 circuit miles of 138 kV lines. PSI is
interconnected with nine other transmission providers

(including CG&E).

PLANNING OBJECTIVES AND CRITERIA

An integrated resource planning process generally
encompasses an assessment of a variety of supply-side,
demand-side, and emission compliance alternatives leading
to the formation of a diversified, long-term “least cost”
portfolio of options intended to satisfy the electricity
demands of customers located witﬁin a franchised service
territory. The purpose of this Integrated Resource Plan
(IRP) is to outline a strategy to furnish electric‘energy
services in a reliable, efficient, and economic manner
while factoring in environmental considerations. Another
important aspect of the process is the preservation of
options for the future, which also increases flexibility.
The major objectives of the IRP presented in this filing

are:




e Provide adequate, reliable, and economical service
to customers while meeting all environmental

requirements

¢ Maintain the flexibility and ability to alter the

plan in the future as circumstances change

¢ Choose a near-term plan that is robust over a wide

variety of possible futures

e Minimize risks

The reliability constraints utilized for this IRP are
those currently approved by Public Utilities Cbmmission
of Ohio (PUCO), the Indiana Utility Regulatory Commission
(IURC), and the Kentucky Public Service Commission
(KyPSC), as listed below:

1. Minimum reserve margin of §eventeen percent (17%);

2. Annual loss of load hours (LOLH) less than 175;

and
3. Expected unserved energy (EUE) less than 0.18

percent.

C. PLANNING PROCESS

The advances in wholesale market competition, retail

| customer choice proposals, and various other proposed
| regulatory reforms have forced the electric utility

business planning horizon to shrink. The analyses




performed to prepare this IRP, or strategy, covered the
period 1999-2019. Most of the planning model runs and
sensitivity analyses were performed over the first ten
year period, 1999-2008 (modeling period), with the
primary focus being on the first five years, 1999-2003
(focus period). This technique was used in order to focus
on the near-term while recognizing the fact that course

corrections may be made along the way.

At the time the analysis for this IRP was begun,
restructuring legislation in Ohio had not been enacted
into law. As a result, the load level in this IRP
reflects Cinergy continuing to serve its existing
franchised service territory load throughout the forecast

period.

The major Business Case or Base Case assumption
concerning new laws and regulations is that no compliance
changes beyond the NOy SIP call will be required to'be
implemented throughout the modeling period (1999-2008).
Risks associated with potential changes to environmental
regulations are discussed further in Chapter 8, Section
E. Risks associated with other changes to the Base Case

assumptions are addressed through sensitivity analysis




and qualitative reasoning in various sections of Chapters

5, 6, and 8.

The process utilized to develop the IRP consisted of two
major components. One was organizational/structural,

while the other was analytical.

The organizational process involved the formation of an
IRP Team with representatives from key functional areas
of Cinergy. The Team approach facilitated the high level
of communication necessary across the functional areas
required to develop an IRP. The Team also was
responsible for examining the IRP requirements contained
within the Indiana, Kentucky, and Ohio rules and
conducting the necessary analyses to comply with them.
In addition, it was important to select the best way to
conduct the integration while inéorporating
interrelationships with other planning areas, e.g., fuel
planning & procurement and, to the extent allowablé
considering the codes of conduct in FERC Order 889,

transmission/distribution planning.

The analytical process involved the following specific
steps:

1. Develop planning objectives and assumptions.




2. Prepare the franchised service territory electric
load forecast(s).

3. Identify and screen potential electric demand-side
resource options.

4. Identify, screen, and perform sensitivity analysis
around the cost-effectiveness of potential
electric supply-side resource options.

5. Identify, screen, and perform sensitivity analysis
around the cost-effectiveness of potential
emission compliance options.

6. Integrate the demand-side, supply-side, and
emission compliance options.

7. Perform final sensitivity analyses on the
integrated resource alternatives, and select the
plan.

8. Determine the best way to implement the chosen

plan.

The resource plan, or strategy, presented herein
represents merely one possible outcome based upon a
snapshot in time along the dynamic continuum of the

business planning process.




D. LOAD FORECAST

The electric energy and peak demand forecasts of the
franchised service territories within the Cinergy System in
general, and of CG&E and its subsidiary companies
(including ULH&P) and of PSI in particular, are prepared
each year as part of the planning process. For this 1999
report, the forecast for the Cinergy System represents the
sum of the individual forecasts for the CG&E (and

subsidiaries) and PSI franchised service territories.

The general structure associated with the development of
the Cinergy forecast involves three major components: a
national economic forecast, economic forecasts for the CG&E

and PSI service areas, and, finally, the electric load '

forecasts.

The national economic forecast prévides information on the
prospective growth of the national economy. This involves
projections for numerous national economic and demographic
concepts such as population, employment, industrial
production, inflation, wage rates, and income. The
national economic forecast was obtained from Data

Resources, Inc. (DRI), a national economic consulting firm.




The forecast of the national economy is employed in
conjunction with local economic data and a series of
service area economic models to develop economic forecasts
for each of the service areas in the Cinergy System. In
turn, the service area economic forecasts are used along
with energy and peak models to produce the electric load

forecasts for CG&E and PSI.

1. Service Area Economic Forecast
The service area of the Cinergy system contains the CG&E

and PSI service territories.

For CG&E and PSI, the forecast of local economic
activity is produced by an internally developed and
maintained regional economic model. This model
incorporates the relative impacts of national and local

events on the economy of Cinergy’s service area.

With regard to the CG&E and PSI forecasts for
employment, the commercial and governmental sectors are
expected to continue to account for the bulk of local
employment growth. Manufacturing employment is
projected to remain relatively level, declining

slightly.




2. Electric Energy And Peak Load Forecasts

The Cinergy projection of loads is the sum of the CG&E

and PSI load projections.

Energy sales projections are prepared for the
residential, commercial, industrial, and other sectors.
Those components plus losses are aggregated to produce a

forecast of net energy.

Table 1-1 provides information on the Cinergy System
annual growth rates (before implementation of any new,
or incremental, demand-side management programs) in

energy for the major customer classes as well as net

energy and peak demand.
TABLE 1-1

Cinergy System

ELECTRIC ENERGY AND PEAK LOAD

FORECAST: ANNUAL GROWTH RATES

1999 - 2019
Residential MWH 1.2%
Commercial MWH 1.0%
Industrial MWH 2.1%
Net Energy MWH 1.4%
Summer Peak MW 1.4%
Winter Peak MW 1.3%




The forecast of net energy is graphically depicted on

Figure 1-1, and the summer and winter peak forecasts are
shown on Figure 1-2. These forecasts of energy and peak
demand provide the starting point for the development of

the Integrated Resource Plan.

E. DEMAND-SIDE MANAGEMENT RESOQURCES

Cinergy, its customer representatives, and its regulators
have begun taking steps to prepare for a competitive
utility industry, not by abandoning energy efficiency,
conservation, and demand reduction, but by shifting from
ratepayer-subsidized Demand Side Management (DSM)
programs to market-based, customer-driven energy-
efficiency related products and services. Since the 1996
IRP was filed in Ohio on October 1, 1996, several key
developments have changed the DSM portfolios of both CG&E

and PSI.

CG&E - OHIO

On December 19, 1996, the Public Utilities Commission of
Ohio (PUCO) issued an order in Case No. 95-203-EL-FOR, et
al. The primary issues in that proceeding dealt with the
role of DSM in the coming competitive environment. In
its Order in the Case, the PUCO held that the fundamental
assumption that validates DSM, namely the inherent cost

sharing linkage among all customers of a utility, will be

=
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no longer valid in an open access, customer choice .
environment. The PUCO found that this calls into

question the sustainability of cost transfers between

participants and non-participants as the industry moves

toward customer choice at the retail level.

In an effort to “...balance the probable future of an
open access environment and the inherent delinkage of DSM
cost sharing discussed above, with the potential for
future DSM initiatives to produce avoided cost
savings...”!, the changes described below were made by

the PUCO.

First, the Total Resource Cost (TRC) cost effectiveness '
test was revised to include only:
¢ Avoided environmental costs based on the internal
cost to the utility of same;
e Avoided capacity costs that will occur over the next
five years (in fact, the PUCO found that a five-year
period, rather than the traditional 20-year period,
is now more reasonable for analysis of costs and
benefits for both the supply- and demand-side

resources) ;

! order in Ohio case 95-203-EL-FOR, et al., p. 19. ‘

1-14




‘ e Fuel costs, but only after a demonstration that fuel
cost savings resulted in benefits to all customers

or the particular customer class. ’

Second, the PUCO expressed concerns about the potential
for stranded investment resulting from the company’s
investment in DSM, and concluded that steps should be

taken immediately to minimize the risk.

Finally, the PUCO reaffirmed its commitment to the
Collaborative process and ordered that up to one-half of
the annual $4.8 million currently collected in rates for
DSM should be allocated to community-beneficial energy
. conservation programs approved by the Collaborative and
directed that the Collaborative should focus on programs
which benefit difficult-to-reach segments of the
residential market such as low-income customers. The
PUCO’s order also allows the costs associated with
programs that do not pass cost-effectiveness tests to be
included in this amount as long as they are recommended
by the Collaborative and approved by the PUCO. It
further ordered that the balance of the $4.8 million be
allocated to reduce deferrals attributable to CG&E’'s

prior DSM programs.

. 2 1d. at 20.




The former Ohio Collaborative has been reorganized to
respond to the changes brought about by the PUCO’s
December 1996 Order. In the place of the Ohio
Collaborative, a new organization has been formed called
the Cinergy/Community Energy Partnership (CCEP). The
CCEP installed a new Board and developed the following

new charter:

“The purpose of the Cinergy/Community Energy
Partnership is to give Cinergy guidance and make
recommendations on cost-effective programs that will
benefit all residential customers, especially low
income, and help the community become more energy
efficient. The focus should be on the disadvantaged
members of the community through weatherization

assistance and help with PIPP [Percentage of Income

’”

Payment Plan].

Consistent with its new charter,ithe CCEP discontinued
all programs that wefe not focused on the residential
class. Since the CCEP Board does not recommend fuﬁding
of the following programs through amounts already
recovered in rates, and CG&E recognizes the need to
minimize the risks associated with its growing deferral
balance, the following programs will no longer be

offered:

e Industrial Competitiveness Center




The

Commercial/Industrial Energy Audit
Commercial/Industrial Lighting Rebate
Commercial/Industrial Lighting Technical Assistance
Commercial/Industrial Adjustable Speed Drives
Commercial/Industrial Premium Efficiency Motor
Commercial/Industfiai Customized Efficiency Audit

Thermal Energy Storage

following programs are currently offered:
Electric Weatherization

Energy Decisions Workshops

Energy Efficient Refrigerator Replacement
Energy-Recycle Education Awareness Program
Energy Maintenance Services

General Use Program

Homebuyers' Workshop

Home Energy House Call

Internet Audit Tool

Learn and Earn Program

New Home Efficient Refrigerators

New Home Owners' Training

Non-Profit Energy Management Pilot Program (NEMP)

Ohio Energy Project (formerly Ohio NEED)

[y
|
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ULH&P -~ KENTUCKY

As described in the April 1997 filing, the Kentucky
Collaborative has continually considered the proper role
of DSM as the industry moves toward retail competition.
As a result, the Collaborative has focused on innovative
low cost approaches for influencing the market, such as
educational programs and collaborations with groups such
as homebuilders’ associations. As described in the
previous IRP, the Commercial and Industrial (C&I) Work
Team reviewed the C&I DSM program and decided not to
request funding for their continuation beyond 1998. The
primary reasons included: the lack of participation in
the programs; the uncertainty that non-participants would
realize projected benefits in a competitive environment; ‘
the belief that changes in the electric industry were
driving the development of alternative approaches to
conservation and/or load shape improvement that might be
more sustainable than non-participant subsidized rebate
programs. These include the development of innovative
tariff options designed to influence the improvement of
customers’ load shapes and the growth of the competitive

Energy Service Company (ESCo) market.

In October 1998, ULH&P, the Office of the Kentucky

Attorney General (AG), and the Northern Kentucky




Community Action Commission (CAC), with the consensus of
the Kentucky Collaborative, filed a request with the
Kentucky Public Service Commission (KyPSC) for the
continued funding of the following programs in Case No.
95-312:

e Residential Conservation and Energy Education

e Residential Energy Conservation Rates

e Residential Home Energy House Call

¢ Residential Comprehensive Energy Education Program

¢ Residential New Construction/Renovation Program

On November 23, 1998, the KyPSC approved the proposed DSM
Riders, which were implemented in the first billing cycle

of January 1999.

Since DSM costs are recovered contemporaneously in
Kentucky, there are no issues related to outstanding

deferral balances.

PSI Energy - INDIANA

In mid-1996, PSI began working with representatives from
the Office of Utility Consumer Counselor (OUCC), the
Citizen's Action Coalition of Indiana, Inc. (CAC), and
the PSI-Industrial Group (PSI-IG) to develop a settlement

agreement (Settlement Agreement or Agreement) that would:




1) Begin to move from traditional, ratepayer-subsidized

DSM to market-based, customer-driven energy efficiency
products and services; and 2) provide for recovery of

PSI’'s DSM-related deferral balance.

The Indiana Utility Regulatory Commission (IURC) approved
a Settlement Agreement on December 18, 1996 (Cause No.
40229). The Agreement provided ratepayer-subsidized
incentives only for those market segments that the
parties believed would not be priority targets for the
"non-regulated" energy services companies, specifically

residential and small to medium-sized commercial and

Agreement, PSI discontinued all but the Low Income and

industrial customers. In keeping with the terms of the
Smart $aver® programs. The Smart S$aver® program was

changed in that its participant eligibility requirements

were modified to include only the new construction

residential market. While the Low Income and the Smart

Saver® programs continue to be delivered by PSI, the four
prescriptive incentive programs listed below were
developed and implemented during the first quarter of
1997. The last three on the list were available only to
commercial and industrial customers with peak electric

demand below 500 kW.

¢ Residential Audit




* Residential Low-Income Program
* Lighting Incentive Plan
* Energy Efficient Cooling Systems

* Energy Efficient Motors

This is truly a transition strategy, wherein the
traditional providers and energy service companies are
primarily responsible for promotion and delivery of the
programs to the market, and PSI is primarily responsible
for administration of the program and processing of

incentives.

The DSM Settlement Agreement is currently being
renegotiated for the post-1999 period. The programs and
impacts represented in this filing reflect Cinergy/PSI's
best estimate regarding the outcome of those

negotiations.

Cinergy DSM Program Screening

The DSM programs screened during this IRP process were
those anticipated to be included in PSI’s DSM Settlement
Agreement, which is currently being negotiated. Cinergy
does not rely on the impacts of any of the DSM programs
currently being offered by CG&E and ULH&P, so they were
not screened for inclusion in this IRP. All of the

programs screened met the requirements of the Agreements




or Orders under which they are administered and proceeded

to the integration/optimization process.

The programs screened for this IRP were based upon those
selected in the previous IRPs from a wide universe of
potential DSM measures that was more than sufficient to
achieve at least a 1% annual reduction in the level of

forecasted retail energy sales and peak demand.

SUPPLY~-SIDE RESOURCES

A wide variety of supply-side resource options were
considered in the screening process. These generally
included existing or potential purchases from other
utilities, non-utility generation, and new utility-built
generating units (conventional, advanced technologies,

and renewables).

Potential equipment repairs, replacement of components,
and efficiency changes at existing generating unité are
evaluated individually for their cost-effectiveness
annually during the budgeting process. However, due to
modeling limitations, the large number and wide ranging
impacts of these individual changes made it impossible to
include these numerbus smaller-scale changes within the

context of the IRP integration process. The routine




economic evaluation of these smaller-scale changes
generally is consistent with that utilized in the overall
IRP process. As a result, the outcome and validity of

this IRP have not been affected by this approach.

Because customers make cogeneration decisions based on
their particular economic situations, neither PSI nor
CG&E currently attempt to forecast specific megawatt
levels of cogeneration activity in their respective
service areas. However, as contracts are signed, the
resulting energy and capacity supply will be reflected in

future plans.

Over one hundred supply-side technologies from the
Electric Power Research Institute (EPRI) Technical
Assessment Guide Supply-Side Technologies (TAG-Supply™)
and other sources were screened ﬁsing a set of relative
dollar per kilowatt-year versus capacity factor screening
curves. Sensitivity analyses were performed to defermine
what data input and/or assumption changes would be
necessary to make a technology that is not economical
under base case conditions become economical. The
surviving options, which were available during the 1999-
2008 modeling period in the final base case integration

process, were 165 MW and 214 MW Combustion Turbines (CT),




and 256 MW and 378 MW Combined Cycle Units (CC) (summer
ratings). These units could represent potential non-
utility generating units, purchases, repowering of
existing Cinergy units, or utility-constructed units.

The remaining bids from the Cinergy 1999 Resource Bidding

Program also were incorporated as supply-side resources.

CLEAN AIR ACT COMPLIANCE

S0,
Cinergy used a market-based planning process to evaluate
options for compliance with the Clean Air Act Amendments
(CAAA) of 1990 in order to develop a plan that, when
integrated into the resource planning process, meets the
requirements of the CAAA in a reliable, cost-effective
manner. This iteration of the compliance planning
process focused primarily on Phase II (2000 and beyond)
compliance. Both of the Cinergy Operating Companies
previously had developed, filed and received approval of,
and implemented, strategies for complying with the Phase
I (1995 through 1999) requirements. Coal and emission
allowance prices currently projected for the balance of

Phase I support continuation of these strategies.

The Phase II CARA SO, planning was conducted in three

phases which involved: 1) a technical feasibility




screening of compliance options; 2) an economic screening
‘ of compliance options; and 3) integration of the options

passing through the screenings into the resource plan,

thereby producing an integrated resource/CAAA compliance

plan. A wide range of alternatives were considered

including the use of higher sulfur Indiana and Ohio coals
and scrubber technologies as well as fuel switches to
lower sulfur coals. Through the screening processes and
various sensitivity analyses (which were performed using
proprietary models developed by The NorthBridge Group),
the most feasible technologies, from a technical and
economic perspective, were identified for inclusion into

the integration process.

The SO, compliance alternatives surviving the screening
process and passed to the integration process included
Powder River Basin (PBR) coal (aﬁ extremely low-sulfur
Western coal), Midwestern (Illinois Basin) Medium Sulfur
Coal (MMSC) and Northern Appalachian Medium Sulfur.
(NAMSC) at several PSI units. At the CG&E units, fuel
switches to Northern Appaiachian Medium Sulfur and

Central Appalachian Low Sulfur (CALSC) coals were

included in the integration process.




@ @
To verify the cost and performance characteristics of
units burning low-sulfur coals, additional test burns
still need to be performed. In addition, issues
regarding the joint-ownership of several Cinergy units

need to be considered. Therefore, the results of this

analysis should be considered preliminary.

NO,

On September 24, 1998, USEPA Administrator, Carol
Browner, signed the “Finding of Significant Contribution
and Rulemaking for Certain States in the Ozone Transport
Assessment Group Region for purposes of Reducing Regional
Transport of Ozone” or State Implementation Plan (SIP)
call for revision under Section 110 of the Clean Air Act.
The final rule was published in the Federal Register on
October 27, 1998. States are directed to respond to the
call by submitting revised SIPs by September 24, 1999,
and source reductions to meet the NO, emission budget per

state are to be met by May 1, 2003.

The NO, SIP Call establishes NO, budgets for each of the
23 affected jurisdictions that will apply during the
summer ozone season (May 1 through September 30)

beginning in 2003. States are directed to revise their

SIPs by reducing NO, emissions from a number of sources




including electric utilities. The electric utility NO,
emission rate is based upon 0.15 1b./MMBtu, but would be
administered by USEPA through a regional cap and trade

program similar to the Acid Rain Program for SO,.

The United States Court of Appeals has recently (May 25,
1999) stayed indefinitely the implementation of USEPA’s
NO, SIP Call pending the Court’s resolution of the

various other NO, emission and ozone related regulatory

and litigation activities.

Even though the stay of the SIP Call has been granted,
Cinergy continues to study the compliance options
available to comply with future NO, emission reductions.
The leve; of reductions and timing for compliance are
unknown and likely to remain uncertain until next spring.
However, given that USEPA’s previous compliance date
would have been extremely difficult to meet and still
retain Cinergy’s system reliability, it is still pfudent
to be prepared to cost effectively meet USEPA’S emission

reduction goals.

A large number of potential NO, reduction projects were
considered. They include Combustion Controls, such as

Low NO, burners and combustion tuning, and post




Combustion NO, Controls, such as Selective Non-catalytic
Reduction (SNCR) and Selective Catalytic Reduction (SCR).
Sensitivity analyses were performed to evaluate a number

of emerging technologies.

Cinergy used a marginal cost based model that ranks each
potential NO, reduction project using the potential NO,
tons removed, the capital cost, and the 0O&M costs (both
fixed and variable). After ranking the projects from
lowest to highest marginal cost per ton of NO, reduced,
the model continues to select projects until enough tons
have been removed so that estimated emissions are less

than the expected allocation.

The compliance plan that was developed assumes that
trading will be permitted across the entire Cinergy
system. This decision ultimately rests with the
individual States when they develop their State
Implementation Plans (SIP). It is assumed that
because of the stringency of EPA’s NO, SIP Call and
the lack of a fluid market, that trading will
comprise a relatively small amount of overall
compliance. The Cinergy compliance plan therefore
assumes that compliance will be accomplished on

system. However the plan is structured to utilize




trading should allowance prices fall below the

highest marginal cost reduction projects.

Several of Cinergy’s generating units are located close
to areas in non-attainment with the current one-hour
ozone standard. These areas include Cincinnati and
Louisville. 1In addition, USEPA is implementing a new,
more restrictive 8-hour ozone standard. This new |
standard is expected to create many additional non-
attainment areas. In preparation of the SIPs, states
have the ability to target specific areas for reductions.
As a result, Cinergy could be required to make specific
reductions in these areas. These reductions may not
result in the lowest cost plan based on marginal cost per

ton removed.

ELECTRIC TRANSMISSION FORECAST

In compliance with the codes of conduct in FERC Order
889, the relevant transmission information is located in
the Transmission Volume or this report, which was

prepared independently.

SELECTION AND IMPLEMENTATION OF THE PLAN

Once the screening processes were completed, the demand-

side, supply-side, and compliance'options were integrated




into a set of resource plans, or strategies, using a
consistent method of evaluation. PROSCREEN II® was the
model utilized in this final integration process. From
the optimized plans,. four significantly different types
of plans were selected. The sensitivity analysis
methodology used in this IRP performs more detailed
analysis at the front-end, or screening stage, and less
detailed analysis at the back-end, or final integration
stage. The sensitivity addressed at the integration
stage was a lower load level sensitivity. Environmental

risks and regulatory impacts were considered also.

Based upon both the quantitative and qualitative results
of the screening analyses, sensitivity analyses, and
environmental considerations, the plan selected to be the
1999 IRP is shown in Figure 1-3. The details of the plan
including yearly capacity, purchases, capacity additions,
retirements/derates, cogeneration, load, DSM,
interruptible load, firm sales and reserve margins for

Cinergy, PSI, and CG&E are shown in Figure 1-4.

The relative value for the 1998 Present Value Total Cost
obtained from the PROVIEW™ output for the 1999 IRP is

$29,869,692,000. The effective after-tax discount rate




used was 7.62%. This plan had the lowest Present Value
Total Cost.

This plan contains the DSM bundle (described in Chapter
4) . The supply-side resources consist of purchases for
1999-2002, a combination of purchases and CTs in 2003,
and a number of Combustion Turbines in 2004-2006. From
2009 to 2014, the plan contains 800 MW of Fuel Cell
capacity. 1In 2011, 378 MW of CC capacity is added, and,
from 2015 to 2018, one CT each year is added.

The IRP includes the projected SO, and NO, compliance
options described in Chapter 6. Any shortfalls between
the yearly allowance allocation from the USEPA and the
actual SO, and NO, emitted will be supplied by Cinergy’s
allowance banks or by allowance purchases from the

market.

It should be noted that, for the CG&E units that are
jointly owned by Columbus Southern Power and Daytoh
Power & Light, the impacts on the co-owners must be
considered and a decision made jointly as to how to meet
compliance requirements. The results of this IRP

reflect only the preliminary economic analysis performed

by Cinergy, from a Cinergy perspective.




In making decisions concerning what steps to take to
begin the implementation of the 1999 IRP, careful
consideration must be given to the rapidly changing
environment in which utilities operate. Some of the key

issues or uncertainties are:

® Regulatory Climate - USEPA finalized new NAAQS for
ozone and fine particulate matter in July 1997 and in
September 1998 finalized the ozone transport SIP Call
requiring NO, emission reductions. However,
implementation of ali three regulations have been
delayed by the courts and future requirements for
emission reductions and deadlines are uncertain. The
potential exists for additional regulation to be
imposed on utilities in the form of CO, legislation,
carbon taxes and energy taxes, regional haze, and air-

toxics measures, to name a few.

¢ Customer Choice/Competition - Wholesale competition is
a current reality. Many state commissions and
legislatures (including Ohio & Indiana) either have
been investigating restructuring the utility industry
to allow direct access or retail wheeling or have
already enacted such changes (see Amended Substitute
Senate Bill Number 3 as passed by the 123 General

Assembly of Ohio, and signed by the Governor of Ohio on




July 6, 1999). These factors heighten the uncertainty
surrounding the load level that should be included in a
utility’s plan.

e Wholesale Customer Uncertainties - With wholesale
transmission access, wholesale customers now have
more choices concerning their power supplier(s), which
adds uncertainty as to what level of load Cinergy
should be using in its planning.

e Technological and Market Advances - Technological
advances could affect the types of resources needed
for the future. The heightened level of competition
also could ultimately result in the “commoditization”

of electricity.

All of the uncertainties outlined above underscore the
need to remain flexible in the implementation of the
plan. Future investments must be approached cautiously
to maintain or enhance the opportunity to react, respond,
and adjust to change as it occurs, while still preserving

as many options as reasonably possible.

Cinergy has not yet contracted for the purchases shown in
the plan for the summers of 2000-2003. Decisions
concerning whether to exercise the 100 MW call option

purchased in the 1996 RFP will be made prior to the




Option Exercise Date each Spring based on the economics
at the time. The purchases will be comprised of a
combination of forward or option or unit power contracts
secured prior to the time required and spot purchases
from the market on either a weekly or daily basis. The
decision as to the actual types of purchases that Cinergy
will make depends on the relative prices of the
alternatives available at that time. In addition, the
uncertainties enumerated above suggest that smaller
purchases than what is shown in the plan may be required.
As a result, the Operations and Power Marketing and
Trading departments, which are constantly monitoring both
the Cinergy system and the regional marketplace, in
consultation with Asset Planning and Analysis and the
Operating Committee, will use their judgment to make
decisions concerning the proper timing, type, and
quantity of purchases required bésed on the need

projections and applicable conditions at the time.

The CTs shown in the plan beginning in 2003 will continue
to be studied to determine whether the need is of the
magnitude indicated (see discussion of uncertainties
above) and to determine the most economical ways of
serving whatever need exists. As stated previously, the

purchases, CTs, CC, and Fuel Cells in the plan represent




“placeholders” for capacity and energy needs on the

system. These needs can be fulfilled by purchases from
the market, cogeneration, repowering, or other capacity
that may be economical at the time decisions to acquire

new capacity are required.

To comply with Phase II sulfur dioxide emission
requirements, Cinergy’s current strategy, as described in
detail in Chapter 6, includes a combination of switching
to lower-sulfur coals and using an emission allowance
banking strategy. This cost-effective strategy will
allow Cinergy to meet Phase II sulfur dioxide reduction
requirements while maintaining optimal flexibility.
Cinergy intends to use an emission allowance banking
strategy to the extent a viable emission allowance market
exists. However, the availability and economic value of
emission allowances over the long term is still
uncertain. In the event the market price for emission
allowances or lower-sulfur coal increases substantially
from the current forecast, Cinergy could be forced to
implement high capital cost compliance options. Fuel
switches generally can be implemented in two years or
less. Therefore, the implementation of a number of these

fuel switches has not been finalized at this time.



The NOx compliance strategy is also detailed in Chapter

6. Even though the stay of the SIP Call has been
granted, Cinergy continues to study the compliance
options available to comply with future NO, emission
reductions. The level of reductions and timing for
compliance are unknown and likely to remain uncertain
until next spring. However, given that USEPA’s previous
compliance date would have been extremely difficult to
meet and still retain Cinergy’s system reliability, it is
still prudent to be prepared to cost effectively meet
USEPA’s emission reduction goals. Whenever possible,
Cinergy plans to implement the NO, compliance controls

during regularly scheduled unit outages.

Cinergy will be closely monitoring the SO, and NO4
emission allowance markets to determine whether the SO0,
and NO, compliance plans continue~to be economic. These
compliance strategies will be adjusted as needed to

ensure that the most economical plans are implemented.

objectives. Cinergy provides for the reliability of the
system while maintaining flexibility and the preservation
of options in order to be positioned to react to the

future.

|
|
|
|
|
|
|
|
The 1999 IRP is consistent with the overall planning
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Figure 1-3
|
‘ 1999 CINERGY INTEGRATED RESOURCE PLAN
YEAR NEW RESOQURCE ADDITIONS
1999 | DSM Bundle
763 MW Purchase
2000 | 1460 MW Purchase
2001 | 1740 MW Purchase
2002 | 2070 MW Purchase
©2003 | 2200 MW Purchase
2-165 MW CTs
2004 | 11-214 MW CTs
2005 | 2-214 MW CTs
2006 | 1-214 MW CT
2007
2008
2009 | 8-25 MW Fuel Cells
‘ 2010 [ 8-25 MW Fuel Cells
2011 | 1-378 MW CC
2012
2013 | 8~-25 MW Fuel Cells
2014 | 8-25 MW Fuel Cells -
2015 | 1-214 MW CT
2016 |1-214 MW CT
2017 {1-214 MW CT
2018 | 1-214 MW CT
2019

1-39
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2. OBJECTIVES AND PROCESS

A. INTRODUCTION

The CG&E system consists of 36 generating units
representing 5,082 MW of summer capability, and the PSI
system consists of 41 generating units representing 6,194
MW of summer capacity (including the ownership interests
of Indiana Municipal Power Agency (IMPA) and Wabash

Valley Power Association, Inc. (WVPA) in Gibson 5).

In this Integrated Resource Plan (IRP) process, the
modeling of CG&E includes the electric loads and supply
resources associated with the CG&E franchised service
territory and the franchised service territories of its
subsidiaries, which include The Union Light, Heat and
Power Company (ULH&P). The modeling of PSI includes the
electric loads and supply resourées associated with the
PSI franchised service territory plus the WVPA and IMPA
ownership shares in Gibson 5 and the corresponding.load
served by those shares since PSI provides back-up service
for Gibson 5. In addition, the supplemental contract
wholesale load of IMPA within the PSI control area is

included in the modeling.




The supply resources referenced above are generally those
owned by the Cinergy operating companiés which are
included in the franchised service territory rates.
Exceptions whose capability and/or impacts are reflected
in the modeling include: DSM resources, with costs
deferred or otherwise not fully reflected in rates;
Woodsdale CT Unit 1, which is not currently reflected in
rates; and power purchases made specifically for

franchised service territory load obligations.

Although the franchised service territories of CG&E and
PSI were modeled as two areas of one company, a single-
system planning approach was used, as specified in the
Operating Agreement among CG&E, PSI, and Cinergy

Services.

This chapter will explain the objectives of, and the
process used to develop, the 1999 Cinergy Integrated
Resource Plan, or strategy, for the combined franchised

service territories as described above.

OBJECTIVES

An IRP process generally encompasses an assessment of .a
variety of supply-side, demand-side, and emission

compliance alternatives leading to the formation of a




diversified, long-term “least cost” portfolio of options
intended to satisfy the electricity demands of customers
located within a franchised service territory. The
purpose of this IRP is to outline a strategy to furnish
electric energy services in a reliable, efficient, and
economic manner, while factoring in environmental
considerations. Paramount to this strategy is
flexibility that allows the utility to adapt to changing
conditions. Another important aspect of the process is
the preservation of options for the future, which also

enhances flexibility.

Because of the uncertainties surrounding today’s electric
utility business environment, the information and data
inputs to the planning process are changing more rapidly
than in the past. Therefore, the planning process itself
must be dynamic and continuously-adapt to changing
conditions. The resource plan, or strategy, presented
herein represents merely one possible outcome based upon
a snapshot in time along this dynamic continuum. Good
business practice requires Cinergy to remain flexible,
continue to study the options, and make adjustments as
necessary and practical to reflect improved information

and changing circumstances. Consequently, a good




business planning process is truly an evolving analysis

that can never be considered complete.

Cinergy’s long-term planning objective is to develop a
dynamic planning process and pursue a resource strategy
that represents the greatest value for all stakeholders
(customers, shareholders, employees, suppliers, and
community). At times, this involves striking a balance
between competing objectives. The major objectives of

the plan presented in this filing are:

Provide adequate, reliable, and economical service

to customers while meeting all environmental

requirements

e Maintain the flexibility and ability to alter the
plan in the future as circumstances change

e Choose a near-term plan that is robust over a wide

variety of possible futures

e Minimize risks

C. ASSUMPTIONS

The advancement of customer choice into the electrié
utility industry and the various proposed regulatory
reforms have forced the electric utility business
planning horizon to shrink. The analysis performed to

prepare this IRP, or strategy, covered the period 1999-




2019. Most of the planning model runs and sensitivity
analyses were performed over the first ten year period,
1999-2008 (modeling period), with the primary focus being
on the first five years, 1999-2003 (focus period). This
technique was used in order to focus on the near-term
while recognizing the fact that course corrections may be

made along the way.

At the time the analysis for this IRP was begun,
restructuring legislation in Ohio had not been enacted
into law. As a result, the load level in this IRP
reflects Cinergy continuing to serve its existing
franchised service territory load throughout the forecast

period.

The major Business Case or Base Case environmental
assumptions for the modeling period (1999-2008) were as
follows:
e Cinergy will meet all current environmental
requirements.
e Both the CG&E and the PSI Phase I compliance plans
were implemented.
e Cinergy will be required to meet a 0.15 lb./MMBtu
NO, emission rate through a cap and trade program by

May 1, 2003.




e No Global Climate Change legislation or regulation
mandates will be implemented before the end of the ‘

modeling period.

e Cinergy’s participation in the voluntary utility/DOE

Global Climate Change Challenge will include those
emission-reducing steps that have already been taken
or approved by regulatory commissions.

e No lower emission limit or shorter averaging time
S0, requirements will be imposed during the modeling
period.

e No Hazardous Air Pollutant controls will be mandated

and implemented during the modeling period.

e No Renewable Energy Portfolio Standard will be

mandated and implemented during the modeling period.

Risks associated with potential changes to environmental
| regulations are discussed further later in this report
(See Chapter 8, Section E). Risks associated with other
changes to the Base Case assumptions are addressed
through sensitivity analysis and qualitative reasoning

later in this report (see Chapters 5, 6, and 8).

The main source of the construction cost and 0O&M

escalation assumptions used was the Standard & Poor’s DRI

Utility Cost and Price Review for First Quarter, 1998.




The GDP Price Index from DRI’s “The U.S. Economy- 25-Year
Focus-Winter Issue 1999” was utilized to estimate general
inflation. Cinergy’s Financial Department provided the
after-tax effective discount rate of 7.62% and the AFUDC
rate of 9.25% to use for the development of the IRP.
Levelized fixed charge rates corresponding to specific
supply-side resources also were developed based on thié

information for use in the screening process.

The other, more detailed assumptions utilized in the
development of the IRP can be found within the
discussions of specific subject areas throughout this

report.

RELIABILITY CRITERIA

The combination of the CG&E and PSI systems into a single
Cinergy system, for operating and planning purposes,
affects the level of reserves required to maintain
adequate system reliability and security. From a
technical standpoint, reserves should be adequate for the
security of operation (which considers a combination of
weather-induced load, probability of units on outage, and
a spinning reserve), maintenance scheduling, and
Cinergy’s obligation as a member of the East Central Area

Reliability Coordination Agreement (ECAR).




The reliability constraints utilized for this IRP are
those currently approved by the Public Utilities
Commission of Ohio (PUCO), Indiana Utility Regulatory
Commission (IURC), and the Kentucky Public Service

Commission (KyPSC), as listed below:

1. Minimum reserve margin of seventeen percent (17%);
2. Annual loss of load hours (LOLH) less than 175; and
3. Expected unserved energy (EUE) less than 0.18

percent.

As stated in previous filings since the merger was
announced in December 1992, these criteria were based on
a combination of the criteria used by CG&E and PSI on a
stand-alone basis. CG&E had used a minimum reserve
margin of 17%, an annual LOLH less than 175, and a
seasonal EUE less than 0.25%. Tﬁese criteria had been
used in IRP filings with the PUCO and KyPSC. PSI had
used a minimum reserve margin of 20% and an annual}
maximum EUE of 0.17-0.18%, which was based on a system
reserve margin of 25%. The use of these criteria was
approved by the IURC in PSI’s last two Certificate of
Public Convenience and Necessity (CPCN) proceedings prior

to the merger.




Currently, the need for additional electricity resource
options to satisfy service territory electricity demands
is driven by the violation of any of the above
reliability constraints. Violation of the above
constraints can come about through either the loss of
electric supply capability, by whatever means, or the
increase in franchised service territory load

obligations.

PLANNING PROCESS

The process utilized to develop the IRP consisted of two
major components. One was organizational/structural,
while the other was analytical. Both are discussed

below.

1. Organizational Process
Development of an IRP requifes that a high level of
communication exist across key functional areas of
Cinergy. 1In order to facilitate this process, an
IRP Team was formed. Key functional areas
represented included: electric load forecasting,
resource (suﬁply) planning, retail marketing
(demand-side management program evaluation and

development), emissions compliance planning,

environmental, financial, power marketing & trading,



fuel planning & procurement, engineering &

construction, and transmission and distribution
planning (to a limited extent due to the codes of
conduct in FERC Order 889). It was the Team’s
responsibility to examine the IRP requirements
contained within the Ohio, Kentucky, and Indiana
rules and conduct the necessary analyses to comply

with the filing requirements.

|
A key ingredient in the preparation of the IRP was
the integration of the electric load forecast,

|
generation options, emissions compliance options,

and demand-side options. 1In addition, it was

important to select the best way to conduct the .
integration while incorporating interrelationships
with other planning areas, e.g., fuel planning &
procurement, and, to the exfent allowable
considering the codes of conduct in FERC Order 889,
|
|

transmission/distribution planning.

2. Analytical Process
The development of an IRP is a multi-step process
involving the key functional planning areas

mentioned above. The following is a discussion of

the steps involved. To facilitate timely completion




of this project, a number of these steps were

performed in parallel.

1.

2.

Develop planning objectives and assumptions.

Prepare the franchised service territory electric
load forecast(s).
More details concerning this step of the process

can be found in Chapter 3.

Identify and screen potential electric demand-side
resource options.
More details concerning this step of the process

can be found in Chapter 4.

. Identify, screen, and perform sensitivity analyses

around the cost-effectiveness of potential
electric supply-side resource options.
More details concerning this step of the process

can be found in Chapter 5.

. Identify, screen, and perform sensitivity analyses

around the cost-effectiveness of potential

emission compliance options.




More details concerning this step of the process

can be found in Chapter 6.

6. Integrate the demand-side, supply-side, and
emission compliance options.
More details concerning this step of the process

can be found in Chapter 8.

7. Perform final sensitivity analyses on the
integrated resource alternatives, and select the
plan.

More details concerning this step of the process

can be found in Chapter 8.

8. Determine the best way to implement the chosen
plan.
More details concerning this step of the process

can be found in Chapter 8.

Because of the rapid maturing of wholesale electricity
markets, the screening and integration steps mentioned
above involved comparisons to a projected market price
for electricity. The analytical methodology also
included the incorporation of sensitivity analysis

within the screening stages of the overall analysis.




Incorporating sensitivity analysis in the early stages
of the analysis provides insight into what conditions
must be present to transform a potential resource into
being an economic alternative or screening survivor.
Generally, if resource parameters must be altered
beyond what is judged to be within the realm of
possibility, the resource is excluded from further
analysis. 1If, however, only minor resource parameter
changes from base conditions cause the potential
resource to become an economic alternative, the
resource is considered in future stages of the

analysis.

Finally, Cinergy’s planners attempt to keep abreast of
new techniques, industry changes, and alternative
models through attendance at various seminars, industry
contacts, trade publications, énd on-line via the
Internet. This process may be modified in the future
to incorporate any new approaches or changes that are

appropriate.
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3. ELECTRIC LOAD FORECAST

GENERAL

Preparation of the Electric Load Forecast of the Cinergy
operating companies franchised service territories (System)
relies upon a bottom-up approach. The Cinergy System
forecast is the sum of the individual forecasts for the
franchised service territories of The Cincinnati Gas &
Electric Companyv(CG&E) (including Union Light, Heat &

Power Company or ULH&P) and PSI Energy, Inc. (PSI).
CG&E and PSI do not perform joint load forecasts with other

companies. The forecasts are prepared independent of the

forecasting efforts of other utilities.

FORECAST METHODOLOGY

Energy is a key commodity in the overall level of economic
activity. As residential, commercial, and industrial
economic activity increases or decreases, the use of
energy, or more specifically electricity, should increase
or decrease, respectively. It is this linkage to economic
activity that is important to the development of long-range
enerqgy forecasts. For that reason, forecasts of the

national and local economies must be key ingredients to

energy forecasts.




The general framework of the Electric Energy and Peak Load ‘
Forecast of the Cinergy System - including CG&E and its

subsidiaries and PSI - involves a national economic

forecast, a service area economic forecast, and the

electric load forecast.

The national economic forecast provides information about
the prospective growth of the national»economy. This
involves projections of numerous national economic and
demographic concepts such as population, employment,
industrial production, inflation, wage rates, and income.
The national economic forecast for both CG&E and PSI is
obtained from Data Resources, Inc. (DRI), a national

economic consulting firm.

The forecast of the national economy is employed in
conjunction with local economic data and a service area
economic model to develop a forecast of the service area
economy. In turn, the service area economic forecast is
used along with the energy and peak models to produce the

electric load forecast.




Service Area Economic Models

CG&E and Subsidiaries

The forecast of the CG&E and subsidiaries (CG&E)
service area economy is prepared using a series of
econometric equations to project future levels of
employment, income, industrial production, and wage
rates. This set of equations plus an age-cohort model
of population growth comprise the Service Area Economic
Model (SAEM); The SAEM incorpofates both national and
local impacts into the local economic forecast. While
local businesses are affected by national events, the
impact at the local level is altered by the particular
characteristics of the service area. These
characteristics include growth and age structure of the
population, industrial mix, and the cost of doing
business locally versus nationally. The SAEM relies on
national data, a national economic forecast, and

historical local economic data.

There are four major sectors to the SAEM: employment,
income, wages and prices, and population. Forecasts of
employment are developed for Standard Industrial
Classifications (SIC) and aggregated to major sectors

such as commercial, industrial, and governmental.

Total income for the local economy is forecasted by




preparing projections of wages, rents, proprietors'
income, personal contributions for social insurance,
and transfer payments. The forecasts of these items
are summed to produce the forecast of income less
personal contributions for social insurance. The area
wage rate is affected by the national wage rate as well
as the relative change in manufacturing employment.
Inflation, measured by changes in the Consumer Price
Index (CPI),»is projected by relying on the forecast of

the national CPI.

Finally, population is projected by aggregating county
level population forecasts produced using an age-cohort
model. Changes in population affect the local demand
for goods and services as well as the size of the
available labor pool. Total population in the CG&E
service area is projected as well as several age

cohorts.

With the models from each of the four sectors of the
SAEM, local forecasts are developed for income,
industrial production by SIC, inflation, wage rate,
population, and employment by SIC. This information
serves as input into the energy and peak load forecast

models.




Employment - Total service area employment for CG&E can
be broken into two major categories: manufacturing and
non-manufacturing. In general, different elements
affect employment in these two categories. Thus, the
breakdown into more common areas facilitates analysis

of employment at the SIC level.

Manufacturing Employment - Employment in each industry
is primarily related to national production within that
sector. For example, if national steel production has
increased, local steel production should be expected to
increase. However, the increase may not be
simultaneous with that of the nation nor of similar
magnitude. Local steel production might experience a
lagged response to changes at the national level
depending, in part, upon the cost of doing business
locally versus nationally. As industrial production
increases, employment is expected to increase dependiﬁg

upon the length of that lagged response.

In addition to the impact of production, technological
change measured by productivity (production per
employee) also impacts employment. In the long-run, as

technological development results in a more efficient

use of labor, the level of employment is affected.




The impacts of industrial production, technological
change, and the local versus national cost of business

can be represented in a functional form as follows:

1l

(1) Local Employment (i)
f (National Industrial Production (i),

National Labor Productivity (i),

Local Electricity Cost/National Electricity
Cost,

Local Gas Cost/National Gas Cost,

Local Real Wage Rate/National Real Wage
Rate,

Real Minimum Wage,

Local Tax Rate/National Tax Rate),

where 1 represents each manufacturing SIC.

Energy costs, wage rates, and tax rates are primarily
indicators of the relative cost of business locally
versus nationally. As those relative costs increase,

employment would be expected to decline.

Energy costs (electricity and natural gas) are measured
by their average industrial price. Average gas and
electricity prices are employed since they are most

indicative of the level of energy costs and would




affect service area economic decisions such as

" industrial location and expansion.

Non-manufacturing Employment - There are six major

categories of non-manufacturing employment:

SIC 40 Transportation, communication, and
public utilities

SIC 50 | Trade: wholesale and retail

SIC 60 Finance, insurance, and real estate

SIC 70 to 89 Personal Services

SIC 90 Government

SIC 15 Construction

With the exception of Government, employment in each of
these categories is affected by similar factors. The
five non-government categories represent, in a broad
sense, the "service" industries. The service
industries primarily face a local market. Thus, growth
in employment in the service industries in general
tends to be constrained by local population growth. In
addition to population, the ratio of the service

industry employees to population at the national level

is important in estimating employment levels.




The ratio of local to national real per capita income
is another key ingredient since it accounts for the
relative growth in the purchasing power of the service

area.

The cost of labor also affects employment in service

industries, in that as the cost increases, employment
should fall. One measure of labor cost is examined:

the local to.national ratio of real average hourly

earnings in the manufacturing sector.

The adjustment process of local service industry
employment to changes at the national level is assumed
to contain a lag structure. While the actual
adjustment process may differ from that in the
manufacturing industries, the structural form is

similar (e.g., long-run versus short-run adjustments).

The impacts of national employment, relative income per
capita, and the relative wage can be represented in a
functional form for total commercial employment as
follows:

(2) Local Employment (j) =

f (National Employment (Jj),

Local Real Income Per Capita/National




Real Income Per Capita,
Local Real Wage Rate/National Real
Wage Rate,

Local Gas Price/National Gas Price.

For Construction employment (SIC 15), the level of
employment is affected by the impacts of national
employment, relative per capita income, relative change

in commercial employment, and the real interest rate.

For the government sector, SIC 90, the principal

factors found to impact local government employment are

the national level of state and local governmental

employment, the local to national ratio of income per

capita, the minimum wage, and the local to national |

ratio of population.

Wages and Prices - In the long-run, the market for

labor is assumed to be national in scope. As a result,
the local real average hourly earnings should change in
a similar pattern as the national real wage.
Differential impacts of the business cycle are
considered by including the local growth in

manufacturing employment relative to national growth.

Also, to account for the relative weight of higher wage




industries, the relative percent of local employment in
SICs 28, 33 and 37 must be included. The formulation
of average hourly earnings in the service area is
detailed as follows:
(3) Local Real Wage =
f (National real wage,

Local growth in manufacturing
employment/National growth in
manufacturing employment,

Relative percent of manufacturing

employment in SICs 28, 33 and 37).

To complete the wage portion of this sector, a wage
rate for the U.S. needs to be forecasted. Since
average hourly earnings in manufacturing is the only
concept available for the service area, a forecast of
national average hourly earnings in manufacturing is
also needed. The sector is completed by specifying
national average hourly earnings in the manufacturing
sector of the U.S. as a function of a non-farm
employment cost index. The functional relationship is
expressed as follows:
(4) National Wage =
f (Employment cost index for private.

wages and salaries).




The Consumer Price Index for the Cincinnati CMSA

(Consolidated Metropolitan Statistical Area) is assumed

to follow the prices of consumer goods at the national
level. In other words, inflation in the Cincinnati

CMSA will track inflation at the national level.

Income - The income sector affects most of the other
sectors of the model. Income is broken into five
components, the summation of which produces total
nominal service area income. The five components are
wage and salary disbursements, governﬁental transfer
payments, property income, personal contributions for

social insurance, and proprietors' income.

These can be summed to compute personal income as
follows:
(5) Local Personal Income =
Local Wage and Salary Disbursements
including other income +
Service Area Governmental Transfer
Payments +
Local Property Income +

Local Proprietors' Income -




Local Personal Contributions for Social

Insurance.

Each of the five components are related to key economic
factors as follows:
(6) Service Area Governmental Transfer Payments
Per Person =
f (National Governmental Transfer
Payments Per Person)
(7) Local Wage and Salary Disbursements Per
Employee =
f (National Wage and Salary
Disbursements Per Employee)
(8) Local Real Proprietors' Income Per Person =
f (National Real Proprietors' Income Per
Person)
(9) Local Real Property Income Per Person =
f (National Real Property Income Per
Person) and
(10) Local Personal Contributions for Social
Insurance Per Person
(Age Group 20 to 64) =
f (National Personal Contributions for
Social Insurance Per Person (Age

Group 20 to 64)).




Population - Population projections for the CG&E
service area are prepared for each five year age-cohort
through the use of an age-cohort model. This
methodology is similar to that which is used by the
state agencies (Ohio, Kentucky and Indiana) to project
population. (See the publication titled "POPULATION
PROJECTIONS OHIQO AND COUNTIES BY AGE AND SEX: 1990 to
2015 DETAILEb METHODOLOGY", JULY, 1993). The 1990
census data has been incorporated into the model along

with the current fertility and survival rates.

There are four major elements to the estimation of
population. These are (1) the level of population in
the previous period, (2) net migration, (3) fertility
rates, and (4) survival rates. The four elements are
available by sex, by five year age-cohort, and by
county. There are eighteen five year age cohort
groupings ranging from 0 to 4 years of age up to 85 and
over. The thirteen counties in CG&E's franchised
service area include BROWN, BUTLER, CLERMONT, HAMILTON,
and WARREN in Ohio; BOONE, CAMPBELL, KENTON, GRANT,
GALLATIN, and PENDLETON in Kentucky; DEARBORN and OHIO

in Indiana.




Population is projected using the following formulas:

(11) Age 0 to 4 .

P=(B*S) +M

where:
P = population aged 0 to 4.
B = total five-year births.
S = survival rate for population aged 0 to 4.

M = net migration for population aged 0 to 4.
(12) Age 5 to 9 through 85 and over by five-year
cohort

P=(p*s) + M

where:

P = population within each five-year cohort.

p = population within the immediate preceding .
five-year age cohort
i.e., if P = age cohort 10 to 14
the p = age cohort 5 to 9.

s = survival rate for each five year
age cohort.

M = net migration within each five-year

age cohort.

Migration and its timing are extremely difficult to
model as a result of the numerous causal factors which

affect relocation. 1In this model, the net migration




for most counties is assumed to decline gradually from
the 1990 level towards zero by the year 2020. However,
the rates for three counties (Butler, Clermont, Warren)
that have demonstrated strong net in-migration
historically, were assumed to continue showing net in-
migration. Once the birth, death, and net migration
variables are estimated, total population in the
service area can be computed by summing across sex,
age-cohort, énd county. The county population
projections are first aggregated to service area totals
for each five year age-cohort, male and female.
Secondly, these service area totals are aggregated by
sex to five year age-cohort population totals.
Finally, these five year age-cohort totals are
aggregated to the following age distributions for use
in the service area economic model:

(1) 5 to 19;

(2) 20 and over;

(3) 20 to 64;

(4) 0 to 19;

(5) 65 and over; and

(6) total population.

The methodology presented in the above four sections on

employment, wages and prices, demographics, and income




provides the basic structure to the CG&E SAEM. Using
this model, a local economic forecast is prepared which
is used to develop the electric energy and peak load

forecasts for CG&E.

PSI Energy

PSI Energy (PSI) provides electric service to customers
in portions of 69 counties in North Central, Central
and Southern.Indiana. The forecast of the economy for
this service area is prepared by Cinergy. The
structure of the service area economic model includes a
set of econometric models used to forecast
manufacturing employment by SIC, non-manufacturing
employment, and total personal income. PSI's
population forecast is derived from population
projections produced by the Indiana Business Research

Center (IBRC) which is a part of Indiana University.

As indicated above, PSI's franchised service area
consists of portions of 69 counties. Currently, on a
retail sales basis, PSI provides electric service to 5
percent or more of the population in 61 of these
counties. This phenomenon occurs because PSI's service
area is dotted with numerous municipal utilities and

REMCs, many of which are sales for resale customers.




Employment - PSI begins the process of forecasting
employment by collecting county-level employment data
by industry. Each year PSI obtains monthly employment
data by sector, for both manufacturing and non-
manufacturing categories, for each of the 61 counties.
This information is aggregated into a quarterly service
territory total which is used to produce forecasts of
manufacturing employment for ten 2-digit SIC codes as
well as foreéasts of two major non-manufacturing

sectors.

Manufacturing Employment - Just as in the CG&E model,

local manufacturing employment by SIC is closely
related to national production for each SIC, as well as
labor productivity. 1In general, employment in each
industry is projected as a function of national output
in that industry, and national output per employee in
that industry. The impact of technological change and
improved production methods, measured by national
production per employee, is expected to impact local
employment. On occasion, a qualitative variable is
added to account for a discrete, non-recurring,

historical event.




The relative impacts of industrial production,
production per employee, and the impact of discrete
qualitative variables is represented in a functional
form as follows:
(13) Local Employment (i) =
f (National Industrial Production (i),
National Labor Productivity (i),
Local Electricity Cost/National Electricity
| Cost,
Local Gas Cost/National Gas Cost,
Local Real Wage Rate/National Real Wage
Rate,
Real Minimum Wage,
Local Tax Rate/National Tax Rate),

where 1 represents each manufacturing SIC.

Non-Manufacturing - There are two major categories of

non-manufacturing employment that are forecast for the
PSI service territory. One major category is SIC 12,
Mining. The other is total commercial employment which
includes the following:
SIC 40 Transportation, communication
and public utilities

SIC 50 Trade: wholesale and retail




SIC 60 Finance, insurance and real
estate

SIC 70 to 89 Personal sefvices, énd

SIC 90 Government: Federal, state and
local.

Local commercial employment is determined by local

population and local real income per capita.

The functional form of the commercial employment model
is as follows:
(14) Local Employment (j) =
f (National Employment (j),
Local Real Income Per Capita/National
Real Income Per Capita,
Local Real Wage Rate/National Real
Wage Rate,

Local Gas Price/National Gas Price.

Local mining employment is assumed to be affected by
the same forces that affect local manufacturing
employment. Local mining employment is closely related
to national mining production. Additionally, the
impact of technological change and improved production

methods, measured by national mining production per




employee, is also expected to impact local mining

employment.

The relative impacts of industrial production,
production per employee, and the impact of discrete
qualitative variables is represented in a functional
form as follows:
(15) Local Employment (Mining) =
f (National Industrial Production (Mining),
National Labor Productivity (Mining),

Relative Electric Price).

Income - Cinergy also produces a forecast of personal

income in the PSI service area.

Historical income statistics for the 61 counties in
which PSI serves five percent or more of the population

is collected from the U.S. Bureau of Economic Analysis.

The income sector affects most of the other sectors of
the model. Income is broken into five components, the
summation of which produces total nominal service area
income. The five components are wage and salary

disbursements, governmental transfer payments, property




. I ’

income, personal contributions for social insurance,

and proprietors' income.

These can be summed to compute personal income as
follows:
(16) Local Persconal Income =
Local Wage and Salary Disbursements
including other income +
Service Area Governmental Transfer
Payments +
Local Property Income +
Local Proprietors' Income -
Local Personal Contributions for Social

Insurance.

Each of the five components are related to key economic
factors as follows:
(17) Service Area Governmental Transfer Payments
Per Person =
f (National Governmental Transfer
. Payments Per Person)
(18) Local Wage and Salary Disbursements Per
Employee =
f (National Wage and Salary

Disbursements Per Employee)
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(19) Local Real Proprietors' Income Per Person =
f (National Real Proprietors' Income Per .
Person)
(20) Local Real Property Income Per Person =
f (National Real Property Income Per
Person) and
(21) Local Personal Contributions for Social
Insurance Per Person
(Age Group 20 to 64) =
f (National Personal Contributions for
Social Insurance Per Person (Age

Group 20 to 64)).

Population - PSI's population forecast is derived from ‘
data provided by the Indiana Business Research Center.

Population projections for the service area are

prepared by first collecting county-level population

forecasts developed by the University for the 61

counties in which PSI serves five percent or more of

the population. These county-level projections were

developed using an age-cohort model that has been

approved for use by the U.S. Census Bureau.




The forecast of economic activity for the PSI service
territory is used to develop the electric energy and

peak load forecasts for PSI.

Electric Energy Forecast

The methodology follows economic theory in that the use
of a commodity is dependent upon key economic factors
such as income, production, energy prices, and the
weather. As.mentioned in a previous section, the
forecast of energy usage depends upon a forecast of
economic activity. The following sections provide the
specifications of the econometric equations developed
to forecast electricity sales for the CG&E (and

subsidiaries) and PSI franchised service territories.

CGS&E and Subsidiaries

Several sectors comprise the CG&E Electric Load
Forecast Model. Forecasts are prepared for sales to
the residential, commercial, industrial, government or
other public authority (OPA), street lighting, and
wholesale energy sectors. Forecasts are also prepared
for three minor categories: interdepartmental use (Gas

Department), Company (CG&E) use, and losses.




Residential Sector - There are two components to the

residential sector energy forecast: the number of
residential customers and kWh energy usage per
customer. The forecast of total residential sales is
developed by multiplying the forecasts of the two
components. That is:
(22) Residential Sales =
Number of Residential Customers * Use

per Residential Customer.

Econometric relationships were developed for each of

the component pieces of total residential sales.

Customers - The number of electric residential
customers (households) is affected by population in the
household formation age groups and real per capita
income. This is represented as follows:

(23) Residential Customers =

f (population Ages 20 and over, Real Per
- Capita Income)
where Real Per Capita Income = (Local Personal
Income/Service Area Population/Local

CPI).




While changes in population and per capita income are
expected to alter the number of residential customers,
the adjustment relating to real per capita income is
not immediate. The number of customers will change
gradually over time as a result of a change in real per
capita income. This adjustment process is modeled

using a lag structure.

Use Per Customer - The key ingredients that affect

residential electricity usage are the stock of
appliances, the efficiency of the appliance stock,
weather, electricity price, and income. Energy use per
customer tends to increase as the customer stock of
energy-using appliances (especially those that are
weather sensitive) grows. Energy use per customer
tends to decrease as that stock becomes more efficient.
However, as appliances become more efficient, there is
also a potential for some rebound in energy usage
because it is less costly to operate appliances.
Nonetheless, the net effect of increased appliance
efficiencies on energy use should decrease energy use.
While the aggressiveness with which consumers choose to
purchase and use more efficient appliances tends to be

price-induced, projected increases in appliance

efficiencies as a result of the standards established




under the National Appliance Energy Conservation Act

can be included in this model of energy usage.

The general formulation of the model which incorporates

these factors is represented as follows:

(24) kXWh usage per Customer =

f

(Real Income Per Capita * Efficient
Appliance Stock,

Real Marginal Electricity Price *
Efficient Appliance Stock,

Saturation of Electric Resistance
Heating Customers,

Saturation of Electric Heat Pump
Customers,

Saturation of Customers with Central
Air Conditioning,

Saturation of Window Air Conditioning
Units,

Efficiency of Space Conditioning
Appliances,

Billed Heating and Cooling Degree Days,

Gas Restrictions)
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The derivation of the efficient appliance stock
variable and the forecast of appliances are discussed

in the data section.

Commercial Sector - Commercial electricity usage

changes with variations in commercial economic activity
and energy prices. The level of conservation/energy

efficiency is driven by economics, hence prices.

The forecast for the commercial sector is prepared
using a one equation model in which total commercial
sales are dependent upon levels of commercial
employment as a measure of economic activity, electric
price, the price of natural gas, and the weather.
(25) Commercial Sales =
f (Commercial Employment,
Marginal Electric Price/Consumer Price
Index,
Price of Natural Gas/Consumer Price Index,

Billed Heating and Cooling Degree Days)

Industrial Sector - Since electricity is primarily used

for production processes in the industrial sector, it
is expected that a close relationship should exist

between electricity usage and industrial production.




In addition to production, energy prices certainly
affect energy usage in the form of
conservation/efficiency effects and substitution of

energy sources.

The forecast for industrial electricity sales relies
upon a system of equations which forecast industrial
electricity sales by two-digit SIC. 1In the
specificatioh of the industrial energy equations,
industrial electricity sales are dependent upon local
industrial production indices, the real price of
electricity, the price of electricity relative to the
price of other energy sources (natural gas, coal, and
0il), the wage rate, heating and cooling degree days,
and selected qualitative variables for specific time
periods to account for discrete, non-recurring

historical events.

One issue that has required growing attention is the
sensitivity of industrial usage to weather. With
growth in air conditioning associated with computer
controlled equipment and growth in weather sensitive
processes, the data are showing that weather is
becoming more important to industrial sales. This is

evident from the fact that cooling degree days 1is




included in six of the nine industrial equations.
Heating degree days is just now emerging in importance

with inclusion in six of the industrial equations.

The general form of the equation for kWh sales to
industry is as follows:
(26) kWh Sales =
f (Local Industrial Production(i),
Marginal Electric Energy Price/Consumer
Price Index,
Marginal Electric Energy Price/Price
of Natural Gas,
Marginal Electric Energy Price/Price
of 0il,
Marginal Electric Energy Price/Price
of Coal,
Marginal Electric Energy Price/Average
Hourly Earnings,
Marginal Electric Demand Price/Consumer
Price Index,
Billing Heating and Cooling Degree
Days,
Gas Restrictions)

where Local Industrial Production (i) =

w
|
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(National Industrial
Production(i)/National Employment (i))
* Local Employment (i)

where 1 represents SIC.

Other Public Authority Sector - Two categories comprise

the electricity sales in the Other Public Authority
(OPA) sector: sales to OPA water pumping customers and

sales to OPA non-water pumping customers.

In the case of OPA water pumping, electricity sales are
related to the number of residential electricity
customers, real price of electricity demand,
precipitation levels, and heating and cooling degree
days. That is:
(27) Water Pumping Sales =
f {(Residential Electricity Customers,
Real Electricity Demand Price,
Precipitation,

Heating and Cooling Degree Days).

Electricity sales to the non-water pumping component of
Other Public Authority is related to governmental

employment, the real price of electricity, the real




price of natural gas, and heating and cooling degree
days. This relationship can be represented as follows:
(28) Non-Water Pumping Sales =
f (Governmental Employment,
Marginal Electric Energy Price/Consumer
Price Index,
Marginal Electric Energy Price/Natural
Gas Price,
Billed Heating Degree Days,

Billed Cooling Degree Days).
The total OPA electricity sales forecast is the sum of
the individual forecasts of sales to water pumping and

non-water pumping customers.

Street Lighting Sector - For the street lighting

sector, electricity usage varies with the number of
street lights and the efficiency of the lighting
fixtures used. The number of street lights is
associated with the number of residential customers.
The efficiency of the street lights is related to the
saturation of mercury and sodium vapor lights. That
is:

(29) Street Lighting Sales =

f (Residential Customers,



Saturation of Mercury Vapor Lights,

Saturation of Sodium Vapor Lights).

In this sector, electric sales are seasonally adjusted

before the model is developed.

Other Public Utility Sector - Six towns comprise the

Other Public Utility (OPU) sector. Individual electric
sales forecaéts are prepared for each of the six towns
using the relationship between a town's energy usage
and electricity usage in the residential and/or
commercial sectors for the total CG&E system. OPU

sales are also related to weather conditions. It

should be noted that the signs on weather variables or
any other variable such as gas restrictions or marginal
electric price could be positive or negative. These
effects have already been captured to some extent in
the consolidated residential/commercial electricity

usage data.

Therefore, the variables adjust for the sensitivity of
OPU sales relative to the sensitivity of CG&E
residential/commercial sales. The general relationship
is specified as follows:

(30) OPU Sales(i) =




f (Residential kWh sales for CG&E,
Commercial kWh sales for CG&E,
Gas Restrictions,
Billed Heating and Cooling Degree Days)
where 1 references each of the six towns which

comprise the OPU sector.

The forecast for total OPU sales is prepared by summing

the six individual forecasts.

Total Electricity Sales - Once these separate

components have been projected - Residential sales,
Commercial sales, Industrial sales, Other Public
Authority sales, and Street Lighting sales - they can
be summed along with Interdepartment sales to produce

the projection of total electricity sales.

Total System Sendout - Upon completion of the total

electric sales forecast, the forecast of total CG&E
system sendout or net energy can be prepared. This
requires that all the individual sector forecasts be
combined along with forecasts of Other Public Utility
sales, Company (CG&E) use, and system losses. After
the system sendout forecast is completed, the peak load

forecast can be prepared.




Peak Load - Forecasts of summer and winter peak demands

for CG&E are developed using econometric models.

The peak forecasting model is designed to closely
represent the relationship of weather to peak loads.
Previous forecasting models, using monthly peak load
data over several years, employed a constant
relationship between loads and weather. Further
research conducted by CG&E in this area indicates that
the relationship between load and weather is not

necessarily constant.

A preliminary analysis was conducted to identify the
breakpoints where the relationship between load and
temperature change. The process utilized splines to
test the location of the breakpoints. It was
determined from this preliminary analysis that only
days when the temperature equaled or exceeded 90
degrees would be considered as candidates for inclusion
in a summer peak model. For the winter, only those
days with a temperature at or below 10 degrees would be

considered for inclusion in the winter peak model.

Summer Peak - Summer peak loads are influenced by the

current level of economic activity and a wide variety

w
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of weather conditions. The primary weather factors are
temperature and humidity; however, there are several
approaches for considering the temperature impact. Not
only are the temperature and humidity at the time of
the peak important, but also the morning low
temperature, and high temperature from the day before.
These other temperature variables are important due to

the effect of thermal buildup.

The summer equation can be specified as follows:
(31) Peak =
f (Weather Normalized Sendout,

Weather Factors)

Winter Peak - Winter peak loads are also influenced by

the current level of economic activity and a wide
variety of weather conditions. The selection of winter
weather factors depends upon whether the peak occurs in
the morning or evening. For a morning peak, the
primary weather factors are morning low temperatures,
wind speed, and the prior evening’s low temperature.
For an evening peak, the primary weather factors are

the evening low temperature, wind speed, and the

morning low temperature.




The winter equation is specified in a similar fashion
as the summer:
(32) Peak =
f (Weather Normalized Sendout,

Weather Factors).

The two peak equations are estimated separately for the
respective seasonal periods. Peak load forecasts are
produced undér specific assumptions regarding the type
of weather conditions typically expected to cause a

peak.

Weather-Normalized Sendout - The level of peak demand

is related to economic conditions such as income and
prices. The best indicator of the combined influences
of economic variables on peak demand is the level of
base load demand exclusive of aberrations caused by
non-normal weather. Thus, the first step in developing
the above described peak equations is to weather

normalize monthly sendout.

The procedure used to develop historical weather
normalized sendout data involves two steps. First,
instead of weather normalizing sendout in the

aggregate, each component is weather normalized. 1In




other words, residential, commercial, industrial, other
public authority, and other public utility sales are
individually adjusted for the difference befween actual
and normal weather. Street lighting sales are not
weather normalized because they are not weather
sensitive. Using the equations previously discussed,

the adjustment process is performed as follows:

Let: KWH (N) £(W(N))g(E)

KWH(A) = £(W(A))g(E)

Where: KWH(N) = electric sales - normalized
W(N) = weather variables - normal
E = economic variables
KWH (A) = electric sales - actual

W(A) = weather variables - actual
Then: KWH(N) = KWH(A) *
f(W(N))g(E)/E(W(A))g(E)

= KWH(A) * £(W(N))/f(W(A))

With this process, weather normalized sales are
computed by scaling actual sales for each class by a
factor from the forecast equation that accounts for the
impact of deviations from normal weather. Industrial
sales are weather normalized using a factor from an

aggregate equation developed for that purpose.




Second, weather normalized sendout is computed by
summing the weather normalized sales with non-weather
sensitive sector sales and other miscellaneous
components. This weather adjusted sendout is then used

as a variable in the summer and winter peak equations.

Forecast Procedure - The summer peak usually occurs in

" August in the afternoon and the winter peak occurs the
following Jaﬁuary in the morning. Since the energy
model produces forecasts under the assumption of normal
weather, the forecast of sendout is "weather
normalized" by design. Thus, the forecast of sendout
drives the forecast of the peaks. In the forecast, the
weather variables are set to values determined to be
normal peak-producing conditions. These values are
derived using historical data on the worst weather
conditions in each year (summer and winter) which are
subsequently adjusted for the probability of occurrence

on a weekday.

ULH&P

The ULH&P forecast is developed by allocating
percentages of the total CG&E consolidated system
forecast for each customer group. These percentages

provide ULH&P forecasts for sales to the residential,




commercial, industrial, government or other public
authority (OPA), street lighting, and wholesale energy
sectors. Forecasts are also prepared for three minor
categories: interdepartmental use (Gas Department),
Company (ULH&P) use, and losses. In a similar fashion,
the ULH&P peak load forecast is developed by allocating
a share from the CG&E total. Historical percentages
and judgment are used to develop the allocations of
sales and peék demands. However, the ULH&P peak is
also adjusted for the growth in total energy use

relative to the growth for the CG&E total.

PSI Energy

Several sectors comprise the PSI Electric Load Forecast
Model. Forecasts are prepared for electricity sales to
the residential, commercial, industrial, other sales,
and wholesale energy sectors. Additionally,
projections are made for summer and winter peak

demands.

Residential Sector - Similar to CG&E, there are two

components to PSI's residential sector energy forecast:
the number of residential customers and kWh energy use

per customer. The forecast of total residential sales




is developed by multiplying the forecasts of these two

components. ‘

Customers - PSI provides service to 69 counties in
North Central, Central and Southern Indiana. On a
retail basis, PSI serves at least five percent of the
population in 61 of these counties. These 61 counties
were included in the analysis of residential customer

growth.

The number of electric residential customers
(households) is affected by population in the household
formation age groups and real per capita income. This
is represented as follows: .
(33) Residential Customers =
f (population Ages 20 and over, Real Per
Capita Income)
where Real Per Capita Income = (Local Personal
Income/Service Area Population/Local

CPI).

While changes in population and per capita income are
expected to alter the number of residential customers,
the adjustment relating to real per capita income is

not immediate. The number of customers will change




gradually over time as a result of a change in real per
capita income. This adjustment process is modeled

using a lag structure.

Residential Use per Customer - The key ingredients that

impact energy use per customer are per capita income,
real electricity prices and the combined impact of
numerous other determinants such as: the saturation of
air conditioﬁers and their efficiency, the stock of
other appliances and the efficiency of those
appliances, the saturation of electric space heating,

and weather.

(34) kWh usage per Customer
f (Real Income per Capita * Efficient
Appliance Stock,
Real Electricity Price * Efficient
Appliance Stock,
Saturation of Customers with Central
Air Conditioning,
Saturation of Window Air Conditioning
Units,
Efficiency of Space Conditioning
Appliances,
Saturation of Electric Heating

Customers,




Billed Cooling and Heating Degree Days) .

Commercial Sector - Commercial electricity usage

changes with the changing level of local economic
activity (as measured by local consumer spending on
services), the ratio of real electricity prices to real
gas prices, and the impact of weather. The forecast
for the commercial sector is prepared using a one
equation model dependent upon the level of commercial
activity as measured by the above mentioned drivers.
The model is formulated as follows:
(35) Commercial Sales =
f (Commercial Employment,
Marginal Electric Price/Consumer Price
Index,
Price of Natural Gas/Consumer Price Index,

Billed Heating and Cooling Degree Days)

Industrial Sector - PSI produces two industrial sales

forecasts. The first is for PSI's largest industrial
customer. The second is for all other industrial

sales. The sales forecast for the largest industrial
customer is based upon their recent historical usage
and a growth factor related to the industry (SIC) to

which that customer belongs. Electricity use by all




other industrial customers is primarily dependent upon
the level of industrial production and the impacts of
real electricity prices, real natural gas prices and
weather. The general model of other industrial sales
is formulated as follows:
(36) Industrial Sales =
f (Industrial Production,

Real Electricity Price,

Réal Natural Gas Price,

Real Alternate Fuel Price,

Degree Days) .

Other Sales - PSI provides electricity for municipal

‘ activities such as street and highway lighting and
traffic signals. This "other" sales category is
| forecast using a historic time trend that captures not
only the increasing number of these devices as the
number of residential customers increase, but also

their increasing efficiency over time.

Wholesale - PSI provides electricity on a contract
basis to numerous wholesale customers. PSI's forecast
of wholesale sales is developed in two parts: 1) sales

to Rural Electric Membership Corporations (REMCs), and

2) sales to Other Electric Utilities.




REMCs - PSI provides electricity to several REMCs. The
REMCs energy requirements were projected using

historical trend analysis.

Other Electric Utilities - PSI also provides

electricity to several municipalities and other
wholesale customers. These other electric utilities

were forecasted using historical trend analysis.

Total Electricity Sales - Once these separate

components have been projected - Residential sales,
Commercial sales, Industrial sales, and Other sales -
they can be summed to produce the projection of total

electricity sales.

Total System Sendout - Upon completion of the total

electric sales forecast, the total PSI system sendout
or net energy forecast can be prepared. This requires
that all the individual sector forecasts be combined
along with forecasts of Wholesale sales and system
losses. After the system sendout forecast is

completed, the peak load forecast can be prepared.

Peak Load - The forecast of peak demands is based on

the historical relationship between energy sales and
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peak demands. Total system monthly load factors were

developed from an analysis of twenty-five years of

historical data. The system demand factors were used

along with the monthly forecast of total energy kWh

sales

(including losses) to develop the forecast of

peak demands.

C. ASSUMPTIONS

Due to the specific requirements of the respective state

regqulations, assumptions are reported separately for the

CG&E consolidated system (including ULH&P) and the PSI

system.

. 1. CG&E/ULH&P

a. General

1.

A major risk to the national and regional
economic forecast is the continued economic

growth in the U.S. economy.

Depending upon the international valuation of
the dollar, the strength of the economy, and
labor market pressures, the Federal Reserve
could be forced to tighten growth in the money
supply to curb inflation. The national economy

has shown greater strength than expected as it




enters the ninth year of positive growth. The

ultimate outcome in the near term is dependent
upon the success of the Federal Reserve to keep

the economy from entering a recessionary period.

2. The forecast assumes there are no wars. Should
a minor conflict occur, over the long-term
horizon, it is expected that the path of the

forecést would not be dramatically different.

3. Customers cannot completely alter energy
consumption as a result of changes in price,

income, or other economic forces in the

immediate time frame. Only over time can
customers fully adjust their stock of energy
using appliances and their total energy usage.
To incorporate this relationship into the
electric energy demand equations, a distributed
lag structure is employed to relate key economic
concepts such as electricity price to energy

usage.

b. Specific Information

(i) Current and Future Relative Prices and
Availability of Commercial Fuels




At the time of the forecast, the equivalent
energy prices ($/MMBtu) of natural gas and fuel
oils (#2 and #6) are below the price‘of
electricity. The price of natural gas is
expeéted to increase at an annual rate of 3.4
percent and the price of oil is expected to
rise at an annual rate of 4.6 percent. The
price of electricity should increase at a 2.1
perceht effective annual rate from 1999 to the

year 2019.

For commercial and industrial customers, the
equivalent ($/MMBtu) electricity price will
remain above the prices of natural gas and fuel
oils (#2 and #6). The major concern for
commercial and industrial customers will be the
relative prices of gas and oil. Natural gas
prices are expected to increase somewhat over
the forecast period while oil.prices are
projected to increase slightly throughout the

report period.

Regarding availability of the conventional
fuels, nothing on the horizon indicates any

limitation in their supply. There are unknown
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potential impacts from future changes in

legislation or a change in the pricing or ‘
supply policy of OPEC that might affect fuel

supply. However, these cannot be quantified

within the forecast. The only non-utility

information sources relied upon are Data

Resources, Inc. and the respective state

agencies.

(ii) Current and Future Relative Prices and
Availability of Alternative Energy Sources

The supply of energy from alternate energy

sources and technologies currently is small and

is expected to continue to remain a minor .
segment of total electricity supply in the

forecast period. Therefore, alternate energy

sources and technologies are not expected to

significantly impact the forecast.

It is anticipated that no major changes in
energy sales or peak demands in this region of
the country will result from solar and wind
power development. Although some specialized
solar installations have been placed into
service in the area, the economics of such

units, due in part to the region's weather .




conditions, are expected to prohibit their
widespread utility scale application. While
there were three experimental wind generators
planned for development in the CG&E service
area, construction of one of the three was
never completed. The wind speeds at the site
of one generator are reported to average 5-6
MPH over the year. The conclusion drawn from
the éxperiments has been that commercially
available wind generator units are currently
not economically feasible in the Southwestern
Ohio region. Average wind speeds are not
sufficient to produce substantial amounts of

useful electric energy.

The use of wood for home heating has displaced
the use of other fuels, including electricity,
to some extent in the residential class. The
1997 CG&E appliance saturation survey indicated
that a small percentage of electric customers
in CG&E's service area use wood as a primary
source for home heating. Some of those, of

course, use gas rather than electric as a

back-up heating system. No major change in




energy sales or peak demands is expected from

the use of wood for home heating.

(iii)

(a)

Pricing Policy

CG&E's electric tariffs for residential
customers have a seasonal pattern. In
addition, in Ohio, an optional time-of-day
(TOD) rate is available for residential
cﬁstomers. Tariffs for commercial and
industrial customers also have a seasonal
rate characteristic and offer a Load
Management Rider which includes an off-peak
provision. In Kentucky, an inverted rate
is now mandatory for residential customers
and a time-of-day rate has been mandated
for all large commercial and industrial

customers.

The purpose of the seasonal characteristics
of the rate schedules is to promote
conservation during summer months when
demand upon CG&E's electric facilities is

greatest.

The effect of the optional residential TOD




(c)

rate in Ohio has been small due to the
limited customer interest. Seventeen
residential customers receive service under
the TOD rate. The impact of the large
customer TOD rate in Kentucky is not known.
Previous analysis of the mandated TOD rate
for commercial/industrial customers
revealed little to no impact on energy or
peak usage. Until further evidence can be
obtained that more customers will request
the TOD rate or that consumption patterns
will be altered, little impact from those

rates can be expected.

Over the next five years, electricity
prices adjusted for inflation are expected
to decline at a -1.5% annual rate. Over
the long-term, real electricity prices are
expected to fall such that the long-term
compound annual growth rate (1999 - 2019)
in real electricity price is expected to be

-1.3 percent.

(iv) Economic and Demographic Trends

Forecasts of local population, industrial
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production, and employment are key indicators
of economic and demographic trends for the
CG&E service area. Over the forecast period,
growth of the Cincinnati economy, in terms of
employment and industrial production, should
generally keep pace with that of the nation.
Growth in population depends greatly upon the
availability of jobs as well as birth and

death rates.

Historically, local population has not grown
as fast as the nation and this trend is
expected to continue throughout the forecast
period with an annual local population growth
of 0.5 percent per year versus a 0.8 percent

expected growth rate for national population.

Employment projections for the service area
are made for three major sectors: industrial,
commercial, and government. Industrial
employment is expected to remain relatively
flat to declining throughout the forecast
period. The growth that will come in
employment will be in the commercial and

government sectors. The rate of growth in




(v)

(vi)

local employment expected over the forecast
will be close to the nation's: 0.9 percent

locally versus 0.8 percent nationally.

Local industrial production is expected to
grow at a rate below the national rate. For
the forecast period, local industrial
production is expected to increase at a 2.1
peréent annual rate, while 3.2 percent is the

expected growth rate for the nation.

Assumed Inflation Rate
The annual inflation rate projected for the

forecast period is 3.5 percent.

Anticipated Penetration of Cogeneration
Technology

Cogeneration technology is viewed as most
relevant to the industrial class of service.
It is, however, not expected at this point in
time to have a major effect on the energy
sources of the area or on the energy
requirements to be provided by CG&E during the
range of the forecast. This is due to the

thermal requirements that must exist to make
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cogeneration feasible. Some cogeneration
exists now in the paper industry, but little
additional is expected at this time. Some
potential exists in the chemical industry, but
would be limited since potential sites are at
relatively small plants. Discussions have
been held with a number of customers who have
indicated some interest. CG&E has distributed
infdrmation on cogeneration to anyone that has
expressed interest. The development of
cogeneratidn on CG&E's system and its effect
on the forecast will be monitored closely in
the future. The PUCO has approved a tariff
applicable for cogeneration and small power
production facilities with a capacity of 100
kW or less. This tariff has attracted little
interest at potential qualifying facilities
and to date no one uses this tariff. It
should be pointed out that while the specific
potential for cogeneration cannot be
identified, the load forecast does reflect the
impact of fuel switching and cogeneration
which would occur due to the relative prices
for alternative fuels such as o0il, gas, and

coal (See also Chapter 5, Section E).




(vii) Year End Residential Customers
In the following table, historical and
projected total year-end residential customers
disaggregated by electric heating and
non-electric heating for the entire CG&E

service area are provided.

NUMBER OF YEAR-END RESIDENTIAL CUSTOMERS

Total
Year Service Area
1990 604,819
1991 612,875
1992 621,685
1993 621,111
1994 631,059
1995 640, 884
1996 649, 668
1997 657,428
1998 665,798
1999 674,600
2000 683, 326
2001 692,254
2002 701, 325
2003 709,870
2004 718,379
2005 726,643 -
2006 733,667
2007 740, 604
2008 747,780
2009 755,108
2010 762,454
2011 769,086
2012 775, 605
2013 781,923
2014 788,176
2015 794,283
2016 799, 248
2017 804,089
2018 808,954
2019 813,855




The sources and types of data used in the
development of the population forecast are
reviewed in the discussion on methodology and
data base documentation above. As discussed
in Section B, the population projections for
the service area are prepared using an
age-cohort model similar in methodology to
that employed by the respective state

agencies.

(viii) Municipal Customers and Sales
There are six wholesale customers. A list of
the customers and their associated 1998

electricity consumption are provided below.

WHOLESALE

CUSTOMER 1998 MWH
Bethel, Ohio 26,123

Blanchester, Ohio 46,457

Georgetown, Ohio 39,498

Hamersville, Ohio 4,670

Lebanon, Ohio 138,719

Ripley, Ohio 19,082

{ix) Impacts of Trends in Appliance Efficiencies

Trends in appliance efficiencies, saturations,




(x)

and usage patterns have an impact on the
projected use per residential customer.
Overall, the forecast incorporates a
projection of increasing saturation for many
appliances including heat pumps, air
conditioners, electric space heating
equipment, electric water heaters, electric
clothes dryers, dish washers, and freezers.
In éddition, the forecast embodies trends of
increasing appliance efficiency consistent
with standards established under the National
Appliance Energy Conservation Act. While the
trend of increasing appliance saturation tends
to raise the projection of energy use per
customer, increasing appliance efficiency

reduces it.

The net impact of those two trends in
conjunction with the changes in usage patterns
brought on by changes in real energy prices
and income per capita result in a forecast of

use per customer that is relatively flat.

Contracts For Firm Power Sales

CG&E has signed agreements with East Kentucky




Power Cooperative for seasonal capacity
exchanges (diversity). These agreements are
described in more detail in Section D of

Chapter 5.

c. Special Information

Development and expansions in the Cincinnati
economy required the addition of loads to the

forecast. The sector involved is industrial (P&G,

AK Steel Corp.).

2. PSI ENERGY

a. Macro Assumptions

It is generally assumed that the PSI service area
economy will tend to react much like the national
economy over the forecast period. PSI based its

forecast on Data Resources Incorporated’s (DRI)

long-term forecast of the national economy.

No major wars or energy embargoes are assumed to
occur during the forecast period. Even if minor
conflicts and/or energy supply disruptions occurred
during the forecast period, the path of the overall

forecast would not be dramatically altered.




b. Local Assumptions

With regard to the local economy, the PSI service
area has traditionally been strongly influenced by
the level of manufacturing activity. While overall
manufacturing employment shows little change over
the forecast period, increasing manufacturing
productivity helps keep both total manufacturing
output and industrial kWh sales increasing. The
majority 6f the employment growth over the forecast
period occurs in the non-manufacturing sector. This
reflects a continuation of the trend toward the
service industries and the fundamental change that
is occurring in manufacturing and other basic

industries.

PSI is also affected by national population trends.
The average age of the U.S. population is rising.
The primary reasons for this phenomenon are stagnant
birth rates and lengthening life expectancies. As a
result, the portion of the population of the PSI
service area that is "age 65 and older" increases
over the forecast period. It is also assumed that
PSI's relatively slow rate of population growth,
compared to the U.S. as a whole, will continue in

the future. During the period 1985 to 1995, PSI's




population grew at an average annual rate of 0.2
percent. Annual average growth at the national
level was 1.0 percent over the same time period.
Over the period 1999 to 2019, PSI's population is
expected to increase at an annual average rate of
0.3 percent. Nationally, population is expected to
grow at an annual rate of 0.8 percent over the same

period.

The relative mix of customers within the major
sectors - residential, commercial and industrial -
is expected to remain fairly constant within PSI's
service area over the forecast period. The
residential sector is the largest in terms of total
existing customers and total new customers per year.
Within the PSI service area, many commercial
customers serve iocal markets. Therefore, there is
a close relationship between the growth in local
residential customers and the growth in commercial
customers. The number of new industrial customers

added per year is small.

¢. Customer Self-Generation

Throughout the last 20 years many industrial

customers, and some commercial customers, have




inquired about cogeneration, the sequential
production of electricity and process heat or steam.
There have been few cases in which cogeneration has
been installed. In almost every case analyzed,
PSI's industrial rates were too low for the project
to be economically justified. No additional
cogeneration units that impact the load forecast are
assumed to be built or operated within the PSI

service area during the forecast period.

In the area of other self-generation, several units
are in place within PSI's service territory to
provide a source of emergency backup electricity.
Since the primary purpose of these units is the
provision of emergency power, they are not assumed

to be operated during the forecast period.

D. DATA BASE DOCUMENTATION

In the following sections, information on data bases is

provided for each jurisdiction in Cinergy.

1. CG&E/ULH&P
Data collection is one of the first steps in the

forecasting process. The data base discussion for CG&E




is broken into three parts: Service Area Economic

Model, Energy and Peak Models, and Forecast Data.

a. Service Area Economic Model (SAEM)

The major groups of data used in the process of
developing the SAEM are employment, industrial
production indices, population, income, prices, and
wages. Historical values for these concepts are
available fme DRI. Local historical data is obtained
from various state agencies or within CG&E. Some of
the data collected is not in the appropriate form for
analysis. In the following sections, descriptions are
provided concerning any significant adjustments made
on the data to develop the data series used in

regression analyses.

Average Hourly Earnings-Manufacturing

Average hourly earnings for durable and nondurable
manufacturing for the Cincinnati MSA are available on
a monthly basis from DRI. Both series are converted
to a quarterly basis by averaging their monthly
values. Average hourly earnings for total
manufacturing is computed as a weighted average of the

durable and non-durable avérage hourly earnings series




using service area durable and nondurable to total

manufacturing employment ratios as weights.

Eggloxment

Employment numbers are required on both a national and
service area basis. Quarterly national employment
series are obtained from DRI. Local data is obtained
from the Ohio Bureau of Employment Services, Division
of Research’and Statistics._ Employment series are
collected for all SIC groups in the industrial and

commercial sectors.

Data on the national level are essentially in the
correct form except for one aggregation that is
required. Total national commercial employment is
derived from the sum of employment in SICs 40 through

89.

Service area employment data are available on a
monthly basis for construction, industrial SICs 20,
23, 26, 27, 28, 30, 33, 34, 35, 36, 371, 372, all
other industrials, durable goods (AOIDG), and all
other industrials, non-durable goods (AQOINDG),
commercial SICs 40 through 89, and government SIC 90

for the Cincinnati PMSA, and Butler County. Once all




of the monthly series are converted to quarterly
series, total employments for each of the main SIC
groups in the CG&E service area are produced by
aggregating the data for the Cincinnati MSA and the
two counties. An exception to this method is the
employment data for SIC 33 which are broken into two
parts: Butler County and total service area less

Butler County.

PoEulation

National values for total population and population by

age cohort groups are obtained from DRI.

Population aged 20 and over is derived by subtracting
population aged 16 to 19 from population aged 16 and
over. Population aged 0 to 19 is derived by
subtracting population aged 20 and over from total
population. Population aged 6 to 19 is derived by
subtracting population aged 5 and under from
population aged 0 to 19. Population aged 20 to 64 is
derived by subtracting population aged 65 and over
from population aged 20 and over. Population series

for the age-cohort 65 and over is available from DRI.




The source for local population by age-cohort groups
is the U.S. Census Bureau. The data is aggregated
over the cohort groups 0 to 4, 5 to 9, 10 to 14, and
15 to 19, both male and female, for each county to
obtain service area population aged 0 to 19. An
aggregation is performed over the cohort groups 20 to
24, 25 to 29, 30 to 34, 35 to 39, 40 to 44, 45 to 49,
50 to 54, 55 to 59, and 60 to 64, both male and
female, for'each county to obtain service area
population aged 20 to 64. An aggregation is made over
the cohort groups 65 to 69, 70 to 74, and 75 and
older, both male and female, for each county to obtain

service area population aged 65 and over.

Total population and the age-cohort series for the
service area are required on a quarterly basis. To
develop this data, each of these series is

interpolated.

The forecast of population for the service area is
produced by using an age-cohort model specific to the
counties in the service area. The fertility and
survival rates used in the model are obtained from the
U.S. Department of Commerce, Bureau of the Census, and

the appropriate state agencies.




Income

Updates of historical local income data series are
obtained from the Bureau of Economic Analysis on a
county level basis and summed to the service area
level. This is performed for personal income;
dividends, interest and rent; transfer payments; wage
and salary disbursements plus other labor income;
non-farm proprietors' income; and personal

contributions for social insurance.

Seasonal Adjustments

For specific service area data, seasonal adjustments
are performed for the quarterly series. Those series
include average hourly earnings for manufacturing and

employment series.

State Corporate Income Tax Rates

Ohio and Kentucky corporate income tax rates are

obtained from state governments.

Electricity and Natural Gas Prices

The average price of electricity and natural gas is
available from CG&E financial reports. These data are
obtained annually and distributed to the respective

quarters to remove any seasonality.

w
|

66




Industrial Production Indices for AOIDG & AQINDG

The National Industrial Production index for AOIDG and
AQOINDG is created from a value-added weighting of the
individual SIC indices included in these sectors. The
value added data are obtained from the Federal Reserve
Board. The industrial production indices for SIC 21,
22, 23, 24, 25, 27, 29, 30, 31, 32, 34, 38, & 39 are

obtained from DRI Inc.

. Energy and Peak Models

The majority of the data required for developing the
CG&E electric energy model is obtained from either the
SAEM data or CG&E’s financial reports. Also, data on
additional national variables are generally obtained
from DRI. As with the data collected for SAEM, some
of the data collected for the energy model are not in
the required form. The following are descriptions of
the adjustments performed on various groups of data to
develop the final data series actually used in

regression analysis.

Kilowatthour Sales

Data on kilowatthour (kWh) energy usage are obtained

monthly from CG&E financial reports for each customer

class. Consolidated industrial sales by SIC group are




computed for SICs 20, 26, 28, 33, 35, 36, 37, and 371
by adding sales for CG&E and ULH&P for each of these
groups. Information on sales to AK Steel Corp. is
obtained from CG&E records. AK Steel Corp. sales are
subtracted from total sales for SIC 33 to obtain sales
for SIC 33 less AK Steel Corp. CG&E sales for SIC 372
through 379 (372@%) are computed by subtracting CG&E
sales for SIC 371 from CG&E sales for SIC 37. The
same computétion is performed for ULH&P. Consolidated
372 @ 9 sales are computed by adding those sales for
CG&E and ULH&P previously computed. The last step is
to derive sales for the all other industries (AOI)
category for CG&E, ULH&P and Consolidated. This is
accomplished by subtracting sales for SICs 20, 26, 28,
33, 35, 36, 371, and 372@9 from total industrial sales
for both CG&E and ULH&P. Consolidated AOI sales is
the sum of CG&E and ULH&P AOI sales and West Harrison

Gas & Electric (WHG&E) total industrial sales.

The other public authorities (OPA) salés category is
analyzed in two parts: water pumping and OPA less
water-pumping sales. The data series for OPA less
water-pumping sales for both CG&E and ULH&P are
derived by subtracting the respective water-pumping

series from the OPA series. Consolidated sales for
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water-pumping and OPA less water pumping are developed

by adding those series for CG&E and ULH&P.

The total sales for the other public utilities (OPU)
category for CG&E is computed by adding the sales for
each of the six wholesale towns: Bethel, Blanchester,

Georgetown, Hamersville, Lebanon, and Ripley in Ohio.

Residential Customers

The number of residential customers is obtained on a
monthly basis from financial reports. Data on
residential electric space heating customers are
collected on a monthly basis for CG&E and ULH&P. The
Consolidated CG&E series is converted to a quarterly

and annual series by averaging.

Residential Use Per Customer

For the Consolidated CG&E System, residential kWh use
per customer is computed on a monthly basis by
dividing residential kWh sales by total residential

customers.

Degree Days

Heating degree days and cooling degree days are

collected on a monthly basis from the NOAA (National




Oceanic and Atmospheric Administration). The degree
day series are required on a billing cycle as well as
a difference from normal basis for use in regression
analysis. Normal degree days are also obtained from

the NOAA for use in the forecast.

Appliance Stock

To identify the impact of standards established under
the Nationai Appliance Energy Conservation Act, an
appliance stock variable is created. This variable is
composed of three parts: appliance efficiencies,
appliance saturations, and fixed appliance energy
consumption values. The fixed appliance energy
consumption values are used as weights for the
saturations and efficiencies to produce the estimate
of the energy using stock of appliances or the

connected load.

The appliance stock variable is calculated as follows:

(37) Appliance Stock (t)=SUM (K(i) * SAT(i,t) *

EFF(i, t))
for all i
where t = time period

i = end-use appliance




K(i) = fixed energy consumption value

for appliance i,

SAT(i,t) = saturation of appliance 1 in
period t, and
EFF(i,t) = efficiency of appliance i in

period t.

The appliances included in the calculation of the
Appliance Stock variable are: electric range,
frost-free refrigerator, manual-defrost refrigerator,
food freezer, dish washer, clothes washer, clothes
dryer, water heater, microwave, color television,
black and white television, room air conditioner,
central air conditioner, electric resistance heat, and
electric heat pump. Information on the fixed
appliance energy consumption values for non-weather
sensitive appliances and weather sensitive appliances
are obtained from analysis of end-use surveys and CG&E

load data.

Appliance Saturation

In general, information on historical appliance
saturations for all appliances is obtained from CG&E’s
Appliance Saturation Surveys. For non-survey years,

the data are obtained by interpolation. Historical




appliance saturation data are built up from the survey
data for each housing type (e.g. single family, ‘
apartment, condo, and mobile home) and the relative

proportion of each housing type in the service area.

Space-Heating

The number of electric space-heating customers in the
CG&E service area is available for the time period
1975, fourth quarter, through the present from CG&E
company records. With the number of heating customers
and total residential customers in the CG&E service
area, the saturation of electric space heating

customers can be computed.

Appliance Efficiency

Data on appliance efficiency are obtained from the
Association of Home Appliance Manufacturers (AHAM),
Air-Conditioning & Refrigeration Institute (ARI), and
the Gas Appliance Manufacturers Association.
Information on average appliance life is obtained from

Appliance Week.

Seasonal Adjustments

Residential customers, street lighting sales, and

electric sales for each SIC are seasonally adjusted




using the technique discussed in Section F.

Peak Weather Data

The weather conditions associated with the monthly
peak load are collected from the hourly and daily data
recorded by the National Oceanic and Atmospheric
Administration for the Cincinnati area. The weather
variables which influence the summer peak are maximum
ktemperature.on the peak day and the day before,
morning low temperature, and humidity on the peak day.
The weather influence on the winter peak is measured
by the low temperatures and the associated wind speed.
The variables selected are dependent upon whether it

is a morning or evening peak load.

An average of extreme weather conditions is used as
the basis for the weather component in the preparation
of the peak load forecast as previously discussed in
Section B. Using historical data for the single worst
summer weather occurrence and the single worst winter
weather occurrence in each year, an average extreme
weather condition can be computed. Since the peak
load is not expected to occur on a weekend, these
values are reduced to account for the probability of

occurrence during the week.




Electricity Price

Data on electricity price (including fuel cost) is
collected for each customer class. This information is

obtained from CG&E and ULH&P rate schedules.

Forecast Data

Econogy

The electric energy and peak load forecast is prepared
using a forécast of the local economy which is
developed with the Service Area Economic Model (SAEM).
The local economic forecast from SAEM relies upon a

national economic forecast prepared by DRI.

Appliance Saturations and Efficiencies.

The forecast of appliance saturations and efficiencies
is obtained from an analysis conducted with EPRI's
REEPS (Residential End-Use Energy Planning System)
model. REEPS is a dynamic residential end-use
forecasting model which incorporates engineering and
economic relationships at the appliance level. It can
model appliance purchase and efficiency decisions as
well as usage. Using local data on historical
appliance types, saturations by housing types, initial
estimates of end-use appliance energy usages, target

appliance efficiencies established by law, and

3-74




forecasts of consumer income and energy prices, REEPS
produces forecasts of appliance saturations and
efficiencies. This information, in conjunétion with
the forecast of appliance saturation is employed to

prepare the forecast of the appliance stock variable.

PSI ENERGY

As with CG&E, the first step in the forecasting
process is the collection of relevant information and
data. The data base discussion is broken into three
parts: a) Economic Data, b) Energy and Peak Data, and

¢c) Forecast Data.

a. Economic Data

The major groups of data that are used in

developing the economic forecasts are employment,

income, demographics, national production, and

national employment.

Employment - Employment statistics, by industry,
are collected on a county-wide basis. Data for
both the manufacturing and non-manufacturing
categories are then aggregated into a total of the
61 Indiana counties where PSI serves five percent

or more of the total population. The source of
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this information is the U.S. Bureau of Labor

Statistics.

Income - Updates of historical local income data
series are obtained from the Bureau of Economic
Analysis on a county level basis and summed to the
service area level. This is performed for
personal income; dividends, interest and rent;
transfef payments; wage and salary disbursements
plus other labor income; non-farm proprietors'
income; and persconal contributions for social

insurance.

Population - Population statistics are also
provided by the Indiana Business Research Center.
This data is aggregated into a total of the 61
Indiana counties where PSI serves five percent or
more of the total population. The IBRC receives
this information directly from the U.S. Census

Bureau.

National Production and Employment - National

production and employment statistics are obtained
from DRI. Production indices and employment

statistics are obtained for each 2-digit SIC




category. This information is utilized in the

forecast of local employment.

Average Hourly Earnings - Average national hourly

earnings data are also obtained from DRI.

Energy and Peak Data

The majority of data required to develop the
electriéity sales and peak forecasts is obtained
from the PSI service area economic model, from PSI
financial reports and research groups, and from
national sources. With regard to the national
sources of information, generally all national
information is obtained from DRI. However, local
weather data are obtained from the National

Oceanic and Atmospheric Administration (NOAA).

The major groups of data that are used in
developing the energy forecasts are: kilowatthour
sales by customer class, number of customers, use
per customer, electricity prices, natural gas
prices, appliance saturations, local weather data,

and seasonal demand factors.
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Kilowatthour Sales and Revenue - PSI collects

sales and revenue data monthly by rate class. For
forecast purposes this information is aggregated
into the following categories: residential,
commercial, industrial and the other sales
category. In the industrial sector, sales and
revenue for each 2-digit manufacturing SIC are
collected. Statistics regarding sales and revenue
for each wholesale customer are also collected.
From the sales and revenue information, average

electricity prices by sector can be calculated.

Number of Customers - The number of customers by

sector, on a monthly basis, is also obtained from
PSI records. From the sales and customer data,
average electricity use per customer can be

calculated.

Natural Gas Prices - Natural gas prices are

provided by DRI.

Saturation of Appliances - The saturation of

appliances within the service area is provided via
customer surveys conducted by the Company’s Market

Research group.




Local Weather Data - Local climatological data are

provided by NOAA for the Indianapolis, Indiana

reporting station.

Seasonal Demand Factors - Seasonal demand factors

are computed using data from PSI records and the

Company’s Load Research group.

Forecast Data

Projections of exogenous variables in PSI's models
are required in the following areas: national
employment, industrial production, population,

natural gas prices, and electricity prices.

National Emplovment -The forecast of national

employment by industry is provided by DRI's Macro
Forecasting service. These forecasts are 25 year

simulations of the U.S. economy.

Industrial Production - The forecast of national

industrial production is also provided by DRI's

Macro Forecasting service.

Population - PSI's population forecast is derived

from data provided by the Indiana Business




Research Center. Population projections for the

service area are prepared by first collecting ‘
county-level population forecasts developed by the

IBRC for the 61 counties in which the company

serves five percent or more of the population.

The PSI service territory population forecast can

then be produced by calculating the total of the

61 county projections. These county-level

projections were developed using an age-cohort

model that has been approved for use by the U.S.

Census Bureau.

Natural Gas Price - The forecast of natural gas

prices is also provided by DRI's Macro Forecasting ‘

service.

Electricity Prices - The projected change in

average electricity prices over the forecast
interval, by rate class, is provided by the

Company’s Budgets and Forecasts department.

3. Load Research and Market Research Efforts

a. Load Research

Cinergy is committed to the continued development

and maintenance of a substantive class load




database of typical customer electricity
consumption patterns. Complete load profile
information, or 100% sample data, is maintained
upon commercial and industrial customers whose
average annual demand is greater than 500 kW.
Additionally, both PSI and CG&E continue to
collect whole premise or building level
electricity consumption patterns on representative
samples'of the various customer classes and rate
groups whose annual demands are less than 500 kW.
SIC designations are available for each of the
customers whose electrical consumption patterns

are monitored.

Periodically, both PSI and CG&E also monitor
selected end-uses or systems associated with
energy efficiency evaluations performed in
conjunction with demand-side management programs.
These studies are performed as necessary and tend

to be of a shorter duration.

Market Research

Primary research projects continue to be conducted
at CG&E, ULH&P, and PSI as part of the on-going

efforts to gain knowledge about Cinergy's




customers. These projects include customer

satisfaction studies, appliance saturation
studies, end-use studies, studies to tfack
competition (to monitor customer switching
percentages in order to forecast future utility
load), and related types of marketing research

projects.

E. LOAD SHAPES

Graphical representations of the Cinergy summer peak day

and winter peak day load curves are provided on Figures 3-1

and 3-2, respectively, for the years 1994 through 1998.

Graphical representation of the annual load duration curves
are provided on Figures 3-3 through 3-7 for the years 1994

through 1998.

No significant trends or changes in load shape are expected
over the forecast period. However, the ultimate load shape
will depend, in part, on the impact of current and any
planned DSM programs. To the extent that a general trend
can be described, two factors are evident. First, implicit
in the forecast of energy and peak demands is a forecast of

the load factor which is projected to rise slightly over

the forecast horizon. This will tend to slightly reduce




the relative “peakedness” of the load duration curve.
Second, the graphs of daily load curves and the annual load
duration curves reflect actual experience. The historical
load shapes would have been even more peaked if the
existing DSM measures were not in place and if the
interruptible loads on those days had not been interrupted.
Even though the interruptible load does not satisfy the
definition of interruptible loads contained in ECAR
Document No. 2, it is likely that some form of interruption
will occur. Therefore, the level of interruption should be
above that represented in the historical load shapes. This
will tend to also slightly reduce the “peakedness” of the

daily load curves and the annual load duration curve.

MODELS
Specific analytical techniques for CG&E and PSI have been

employed for development of the forecast models.

1. CGS&E

a. Specific Analytical Techniques

Seasonal Adjustment

The time frequencies of the electric load forecasting
models are quarterly and monthly. This includes
service area economic and electric energy demand

equations. To incorporate seasonal changes, the




historical values of several economic concepts and
energy consumption variables are seasonally adjusted
before regression analysis is performed. The Census
Bureau's X-11 procedure is employed to perform the

seasonal adjustments.

Regression Analysis

Ordinary least squares is the principle regression
technique employed to estimate economic/behavioral
relationships among the relevant variables. However,
quite often there is a lagged response between the
change in one variable and a subsequent change in
another variable. For example, if the real price of
electricity changes, consumers usually do not fully
adjust to the price change in the same time period.
Rather, it takes several months or more for the
consumer to alter the stock of energy using equipment
in the home and to complete the adjustment process.
To incorporate this concept of lagged response in the
behavioral models, the service area economic and
energy model equations employ a constrained
distributed‘lag structure or a polynomial distributed
lag structure. In some instances, the equation may
use a standard multiple regression model without a lag

structure.




Polynomial Distributed Lag Structure

One method of accounting for the lag between a change
in one variable and its ultimate impact on another
variable is through the use of polynomial distributed
lags. This technique is also referred to as Almon
lags. Polynomial Distributed Lag Structures derive
their name from the fact that the lag weights follow a
polynomial of specified degree. That is, the lag
welights all-lie on a line, parabola, or higher order

polynomial as required.
This technique is employed in developing econometric
models for most of the equations in SAEM and most of

the energy equations.

Serial Correlation

It is often the case in forecasting an economic time
series that residual errors in one period are related
to those in a previous period (serial correlation).

By correcting for the serial correlation of the
estimated residuals, forecast error is reduced. The
Gauss-Newton technique (similar to the Cochrane-Orcutt
method) is employed to correct for the existence of
autocorrelation. This correction technique was used

in numerous instances in the development of the




econometric equations (both service area economic and

electric energy).

Qualitative Variables

In several equations, qualitative variables are
employed. In estimating an econometric relationship
using time series data, it is quite often the case
thaf outliers will occur. The unusual deviations in
the data cah be the result of various data problems
such as errors in the reporting of employment data by
particular companies, labor-management disputes, or
other such perturbations that do not repeat with
predictability. Therefore, in order to identify the
underlying economic relationship between the dependent
and independent variables, qualitative variables are

employed to remove the outliers.

. Relationships Between The Specific Techniques

The manner in which specific methodologies for
forecasting components of the total load are related
is explained in the discussion of specific analytical

techniques above.

. Alternative Methodologies

A residential end-use conditional demand model has




been estimated using a combined data base from the
1988, the 1991, and the 1994 Appliance Saturation
Surveys. By combining the data bases, the model was
able to incorporate the estimated impacts of price and
income on the energy use of individual end-uses within
the residential class. However, CG&E continues to use
the current regression forecasting methods as they are

considered to be accurate predictors of the future.

d. Changes In Methodology

There were no significant changes to the forecast

methodology for CG&E.

e. Computer Software

Primarily two computer software packages are employed
in the preparation of the forecast. One package,
called EPS/PC, is developed by DRI. The other
package, called EAL (Economic Analysis Language), is
developed by Economic Analysis Associates, Inc. Both
are licensed software products and are utilized on

microcomputers.

2., PSI ENERGY
The basic analytical techniques used in the development

of the PSI models used to produce the long-term forecast




are very similar to those used by CG&E. Consequently,
some of the following discussion repeats earlier

discussions regarding analytical techniques.

" a. Specific Analytical Techniques

Regression Analysis

Ordinary least-squares is the principal regression
technique employed to estimate economic/behavioral
relationshibs among the relevant variables. This

econometric technique provides a method to perform

quantitative analysis of economic behavior.

Ordinary least-squares techniques were used to model
economic variables such as employment and income as
well as kWh sales. Based upon their relationship with
the dependent variable, several independent variables
were tested in the regression models. The final
models were chosen based upon their statistical

strength and logical consistency.

Logarithmic Transformations

The projection of economic relationships over time
requires the use of techniques that can account for
non-linear relationships. By transforming the

dependent variable, and socio-economic independent




variables into their "natural logarithm", a non-linear
relationship can be transformed into a linear

relationship.

Serial Correlation

It is often the case in forecasting an economic time
series that residual errors in one period are related
to those in a previous period. This is known as
serial corrélation. By correcting for this serial
correlation of the estimated residuals, forecast error
is reduced and the estimated coefficients are more
efficient. The Gauss-Newton technique is employed to
correct for the existence of first-order

autocorrelation.

Qualitative Variables

In several equations, qualitative variables are
employed. In estimating an econometric relation using
time series data, it is quite often the case that
"outliers" are présent in the hiq;oric data. These
unusual deviations in the data can be the result of
numerous problems such as errors in the reporting of
data by particular companies and agencies, labor-
management disputes, severe energy shortages or

restrictions, and other perturbations that do not




repeat with predictability. Therefore, in order to

identify the true underlying economic relationship
between the dependent variable and the other
independent variables, qualitative variables are

employed to account for the impact of the outliers.

b. Changes in Methodology

No significant changes in modeling techniques were
made in the PSI long-term forecasting systems since

the development of the last Integrated Resource Plan.

¢. End-Use Modeling

PSI has not adopted end-use modeling for the

development of the long-range forecasts used in this
integrated resource plan. PSI considers the
forecasting methods currently utilized to be accurate

predictors of the future.

G. FORECASTED DEMAND AND ENERGY

The forecast of loads for Cinergy includes portions of
Indiana, Kentucky and Ohio. On the following figures, the
locads for the Cinergy System as well as a breakdown for the
PSI, CG&E (Ohio only), and ULH&P (Kentucky) portions are

provided. For each segment of the Cinergy System, forecast

data is provided both before and after implementation of




DSM programs. To eliminate the creation of duplicative
information in multiple formats, the format of the required
Ohio forms has been chosen for presentation purposes

because it provides the most deﬁail.

1. Service Area Energy Forecasts
Cinergy's total service area includes areas in three
states; thus, Cinergy is submitting on Figures 3-8
through 3-12 (bhio FORMS FE1-1A, FE1-1B, and FE1-1D)
forecasts which respectively indicate Cinergy's energy
demand for its Ohio (CG&E), Indiana (PSI), and Kentucky
(ULH&P) service areas as well as for the entire Cinergy

service area.

Before implementation of any new DSM programs oOr
incremental DSM impacts, Residential use for the
twenty-year period of the forecast for the entire
Cinergy service area is expected to increase an average
of 1.2 percent per year; Commercial use, 1.0 percent per

year; and Industrial use, 2.1 percent per year.

The summation of the forecast changes in each sector
results in a growth rate forecast of 1.4 percent for Net

Energy for Load. Plant Auxiliary Use is added to Net




Energy for Load for the Total Energy column on the

forms.

After implementation of any planned new DSM programs and
- any incremental DSM impacts (Figures 3-13 through 3-16),
Residential use is expected to increase an average of
1.2 percent per year; Commercial use, 1.0 percent per

year; and Industrial use, 2.1 percent per year.

The figures in the Net Generation column plus any
purchased power equals the Net Energy for Load column in
conformance with the definition of generation output in
FERC accounting and reporting requirements. The
summation of the forecast changes in each sector results
in a after DSM growth rate forecast of 1.4 percent for

Net Energy for Load.

Forecast of Energy Demand in Ohio (Only) by

Industrial Sectors

Figure 3-17 provides a table of historical and forecast
power consumption inside Ohio by industrial sectors for
each of the designated Standard Industrial

Classification (SIC) codes.




3. System Seasonal Peak Load Forecast

Because Cinergy's total service area includes areas in
three states, Cinergy is submitting a set of internal
and native peak load forms (Figures 3-18 through 3-21).

- These figures contain forecasts of summer and winter
peaks for the Ohio (CG&E), Indiana (PSI), and Kentucky
(ULH&P) service areas as well as the total Cinergy
‘system. There is no interruptible load that satisfies
the definition‘in ECAR Document No. 2. However, the
historical difference between native and internal load
before DSM reflects the impact of the industrial

interruptible rate tariff.

For Figures 3-18 through 3-21, those labeled "Internal

Load" summarize historical and projected internal growth

before implementation of DSM programs. The table shows

the Summer and succeeding Winter Peaks, the Summer Peaks

being the predominant ones historically. Projected
growth in the summer peak demand for the Cinergy system
is 1.4 percent. Projected growth in the winter peak

demand is 1.3 percent.

Peak load forecasts after implementation of DSM programs

(Figures 3-22 through 3-25) are shown for native and

internal loads "after DSM". The projected growth in the
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summer peak is 1.4 percent. Projected growth in winter

peak demand (after DSM) is 1.3 percent.

Controllable and Interruptible Loads
There are no controllable loads included in the before

DSM forecast.

_According to the definition of interruptible loads (ECAR
Document No. 2), there are no.interruptible loads on the
system that satisfy the definition at this time.
However, due to the nature of the operation of a few
customers located in each state, it is possible that
load may be curtailed. The amount of load curtailed
depends upon the level of operation of the particular
customers. For the before DSM forecast, approximately
37 MW exists for interruption in the Kentucky part of
the service territory, approximately 49 MW in the Ohio
portion of the service territory, and approximately 350
MW in the Indiana portion. The after DSM forecast
reflects the 436 MW of interruptible load plus the
impacts from DSM conservation programs. Some of the
interruptible contracts expire over time. The
difference between the internal and native peak loads

consists of the impact from the interruptible loads.




5. Load Factor

The numbers below represent the annual percentage load
factor for the Cinergy System before any new or

incremental DSM. It shows the relationship between Net
Energy for Load, FORM FE1-1B and the annual peak, FORM

FE1-3B, before DSM.

YEAR LOAD FACTOR
1994 59.45%
1995 57.42%
1996 59.73%
1997 60.57%
1998 61.58%
1999 60.75%
2000 61.18%
2001 61.65%
‘ 2002 62.03%
2003 62.34%
2004 59.97%
2005 59.97%
2006 60.08%
2007 59.85%
2008 59.89%
2009 ‘ 59.94%
2010 59.98%
2011 60.01%
2012 60.05%
2013 60.05%
2014 60.07%
2015 60.10%
2016 60.12%
2017 60.13%
2018 60.12%
2019 60.16%




6. Range of Forecasts
Under the assumptions of normal weather, the most likely ‘
forecast of electrical energy demand and peak loads is
generated using forecasts of numerous economic

variables.

The source of the national economic forecast is Data
‘Resources, Incorporated (DRI). DRI also prepares upper
and lower forecasts for a range around the base economic

or trend projection.

In general, the upper band reflects relatively

optimistic assumptions about the future growth of

industrial production, real per capita income, and ‘
employment. The lower band depicts the impact of a

pessimistic scenario. The alternate national economic

forecasts from DRI are run through the respective

Service Area Economic Models. The resulting local

economic forecasts are then used to drive the energy and

peak forecasting models. The range of growth rates for

key local economic concepts are as shown on the

following GROWTH RATE table.




GROWTH RATES
ALTERNATE ECONOMIC SCENARIOS

Pessimistic Base Optimistic

Local - CG&E

Employment
Manufacturing -0.7% -0.5% -0.3%
Commercial 0.9% 1.3% 1.6%
Governmental 0.9% 1.0% 1.2%
Total 0.6% 0.9% 1.2%
Industrial 1.6% 2.1% 2.5%
Production
Real Per Capita 0.5% 0.9% 1.3%
Income
Consumer Price 5.5% 3.5% 2.0%
Index
Local - PSI
Employment
Manufacturing -0.1% 1.0% 1.2%
Commercial -0.6% 0.8% 1.3%
Governmental NA NA NA
Total -0.4% 1.0% 1.2%
Industrial 2.5% 3.9% 4.1%
Production
Real Per Capita -0.5% 0.7% 1.1%
Income
Consumer Price 5.5% 3.5% 2.0%
Index

Figures 3-26 through 3-29 provide the high, low, and
most likely before DSM forecasts of electric energy and
peak demand for each portion of the service area as well

as the entire Cinergy system. Figures 3-30 through 3-33




provide similar information after implementation of the

DSM programs.

. Monthly Forecast

Figures 3-34 and 3-37 contain the net monthly energy
forecasts for each portion of the service area and the
total system. Figures 3-35 and 3-38 present the net
monthly interval peak load forecasts for each portion of
the service aréa and the total system. Figures 3-36 and
3-39 provide the monthly forecasts of peak loads and

resources.

The methodology used to prepare a monthly forecast of
resources is to reduce the net dependable capability of
each generating unit by én expected seasonal (ambient
temperature) unit derate, if applicable. The resultant
expected system capability can be seen on the seasonal

capability line.
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‘ Figure 3-8 .

Cinergy Corp.

4901:5-5-01
ODOE FE1-1A: SERVICE AREA ENERGY FORECAST (MEGAWATT HOURS/YEAR)a,b
(OHIO PORTION ONLY)

PART 1
a)] 2) 3 4 (5) (6)
RURAL AND STREET-HWY SALES FOR
YEAR RESIDENTIAL COMMERCIAL INDUSTRIAL LIGHTING RESALE ¢ OTHER

-5 1994 5,973,977 4,783,967 5,458,821 83,579 240,346 1,298,000
-4 1995 6,187,066 4,990,092 5,665,265 84,709 253,620 1,320,232
-3 1996 6,301,255 5,088,870 5,875,069 85,416 264,472 1,329,266
-2 1997 6,099,427 5,113,726 6,103,808 86,670 249,638 1,334,951
-1 1998 6,340,828 5,263,876 6,239,432 87,963 274,548 1,317,973

0 1999 ‘ 6,509,153 - 5,352,059 6,731,300 86,433 286,870 1,345,216

1 2000 6,572,459 5,471,060 7,106,512 86,506 290,698 1,365,263

2 2001 6,674,571 5,601,708 7,456,018 86,582 295,008 1,403,413

3 2002 6,783,055 5,736,625 7,767,599 86,661 299,559 1,449,569

4 2003 6,911,131 5,891,856 8,144,525 86,838 304,970 1,492,037

5 2004 7,039,525 5,925,820 7,454,465 87,290 310,208 1,530,216

6 2005 7,178,326 6,154,467 7,812,638 87,751 317,676 1,599,053

7 2006 7.273,674 6,248,417 8,144,658 88,165 321,431 1,628,246

8 2007 7,370,598 6,322,825 8,391,033 88,551 324,713 1,648,733

9 2008 7,509,998 6,395,974 8,580,754 88,945 328,644 1,667,013
10 2009 7,606,279 6,472,591 8,773,462 89,357 331,945 1,684,271 ‘
11 2010 7,701,798 6,548,788 8,943,339 89,771 335,237 1,702,341
12 2011 7,813,614 6,624,061 9,107,032 90,157 338,754 1,719,775
13 2012 7,915,005 6,675,313 9,241,216 90,521 341,563 1,732,433
14 2013 7,997,160 6,729,975 9,372,690 90,878 344,124 1,744,170
15 2014 8,131,589 6,783,913 9,489,321 91,221 347,498 1,755,563
16 2015 8,247,355 6,834,716 9,624,391 91,568 350,500 1,767,321
17 2016 8,350,674 6,881,296 9,740,010 91,864 353,195 1,776,991
18 2017 8,407,360 6,934,174 9,879,854 92,129 355,298 1,785,450
19 2018 8,509,203 6,990,286 10,012,697 92,395 358,188 1,794,471
20 2019 8,601,979 7,044,923 10,138,497 92,660 360,901 1,803,854

(a) To be filled out by utilities operating across Ohio boundaries. The category breakdown should refer to the Ohio portion of the

utility’s service area. Utilities who do not serve customers in Ohio shall fill out only Net Generation on ODOE Form FE1-1A.
(b) Figures do not reflect the impact of the projected additional utility directed demand side programs.

(c) Sales for resale to municipals.
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‘ Figure 3-8 (Cont'd.) ‘

Cinergy Corp.

4901:5-5-01
ODOE FORM FE1-1A: SERVICE AREA ENERGY FORECAST (MEGAWATT HOURS/YEAR)c
(OHIO PORTION ONLY)

PART 2
(7) 8) 9 (10) (11) (12)

(14243

+4+5+6) LOSSES AND (7+8) PLANT (9+10)

TOTAL UNACCOUNTED NETENERGY  AUXILIARY TOTAL NET
YEAR  CONSUMPTION FOR d FOR LOAD . USE ENERGY  GENERATION e
1994 17,838,690 1,175,263 19,013,953 1,338,546 20,352,499 19,855,217
1995 18,500,985 1,208,079 19,709,064 1,340,004 21,049,068 21,029,445
1996 18,944,348 1,177,357 20,121,705 1,558,835 21,680,540 23,121,582
1997 18,988,218 1,112,639 20,100,857 1,516,165 21,617,022 23,475,360
1998 19,524,620 1,256,538 20,781,158 1,654,843 22,436,001 23,475,360
1999 20,311,031 1,373,746 21,684,777 1,664,842 23,349,619 23,617,200
2000 20,892,498 1,413,913 22,306,411 1,439,963 23,746,374 20,427,100
2001 21,517,300 1,456,107 22,973,407 1,545,074 24,518,482 21,918,200
2002 22,123,068 1,498,884 23,621,952 1,608,997  25230,949 22,825,000
2003 22,831,357 1,548,129 24,379,486 1,671,133 26,050,619 23,706,450
2004 22,347,524 1,515,714 23,863,238 1,849,787  25713,024 26,240,800
2005 23,149,911 1,571,264 24,721,175 1,851,358 26,572,533 26,263,100
2006 23,704,591 1,606,924 25,311,515 1,862,253 27,173,769 26,417,650
2007 24,146,453 1,636,672 25,783,125 1,784,211 27,567,335 25,310,550
2008 24,571,328 1,665,326 26,236,654 1,826,866 28,063,520 25,915,650
2009 24,957,905 1,690,884 26,648,789 1,876,031 28,524,820 26,613,100
2010 25,321,274 1,715,714 27,036,988 1,879,341 28,916,329 26,660,050
2011 25,693,393 1,740,568 27,433,961 1,902,811 29,336,772 26,993,000
2012 25,996,051 1,760,387 27,756,438 1,951,846 29,708,284 27,688,600
2013 26,278,997 1,780,080 28,059,077 1,986,141 30,045,218 28,175,100
2014 26,599,105 1,801,702 28,400,807 1,992,513 30,393,320 28,265,500
2015 26,915,851 1,822,803 28,738,654 1,992,330 30,730,983 28,262,900
2016 27,194,030 1,841,183 29,035,213 2035436 31,070,649 28,874,400
2017 27,454,265 1,859,485 29,313,750 2,029,903 31,343,652 28,795,900
2018 27,757,240 1,880,216 29,637,456 2,041,809 31,679,264 28,964,800
2019 28,042,814 1,899,346 29,942,160 1,085,570 31,927,730 28,167,000

|
|
Figures do not reflect the impact of the projected additional utility directed demand side programs.

Transmission, transformer and other losses and energy unaccounted for.
The amount of net energy generated or estimated to be generated within Ohio by the reporting utility (do not include power

purchased from other utilities). Energy from generating plants outside Ohio boundaries shall be shown on ODOE Form
FE1-1B as part of Net Generation.
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. Figure 3-9 ‘

Cinergy Corp.
4901:5-5-01
ODOE FORM FE1-1A: SERVICE AREA ENERGY FORECAST (MEGAWATT HOURS/YEAR)a,b
(INDIANA PORTION ONLY)
PART 3
(1) (2) (3 (4) (5) (6)
RURAL AND STREET-HWY SALES FOR
YEAR  RESIDENTIAL COMMERCIAL INDUSTRIAL LIGHTING RESALE ¢ OTHER
-5 1994 6,657,729 5,708,667 9,291,967 61,212 4,327,305 248
-4 1995 6,950,085 5,894,713 9,697,861 63,038 4,465,067 425
-3 1996 7,204,063 5,933,850 10,016,412 64,057 4,262,421 690
-2 1997 7,067,126 5,955,217 10,241,682 64,279 4,759,537 578
-1 1998 7,293,805 6,288,686 10,790,132 64,837 4,982,402 637
0 1999 " 7,507,028 6,176,291 12,254,487 64,925 4,645,013 540
1 2000 7,657,002 6,251,836 12,726,473 65,250 4,739,250 540
2 2001 7,822,951 6,322,631 13,247,861 65,576 4,830,862 540
3 2002 7,995,073 6,468,840 13,894,814 65,904 4,926,341 540
4 2003 8,177,974 6,688,466 14,590,323 66,234 5,022,647 540
5 2004 8,204,568 6,664,430 13,742,253 66,565 5,194,750 540
6 2005 8,290,048 6,627,662 13,907,168 66,898 5,286,613 540
7 2006 8,335,845 6,558,858 14,166,817 67,232 5,376,876 540
8 2007 8,379,118 6,575,424 14,497,978 67,568 3,656,658 540
9 2008 8,447,135 6,621,430 14,854,387 67,906 3,674,734 540
10 2009 8,506,410 6,672,984 156,222,909 68,246 3,693,239 540
11 2010 8,571,659 6.734.676 15,603,829 68,587 3,712,171 540
12 2011 8,629,964 6,799,935 15,972,337 68,930 3,731,555 540
13 2012 8,671,778 6,842,930 16,298,392 69,275 3,751,392 540
14 2013 8,708,744 6,870,815 16,595,026 69,621 3,771,692 540
15 2014 8,743,416 6,896,609 16,885,007 69,969 3,792,471 540
16 2015 8,786,925 6,928,460 17,186,660 70,319 3,813,740 540
17 2016 8,835,873 6,957,610 17,465,743 70,671 3,835,508 540
18 2017 8,874,418 6,987,087 17,757,022 71,024 3,857,786 540
19 2018 8,906,141 7,019,438 18,049,662 71,379 3,880,590 540
20 2019 8,924,446 7,047,497 18,328,846 71,736 3,903,929 540

(a) To be filled out by utilities operating across Indiana boundaries. The category breakdown should refer to the Indiana portion of
the utility's service area. Utilities who do not serve customers in Indiana shall fill out only
Net Generation on ODOE Form FE1-1A.

(b) Figures do not reflect the impact of the projected additional utility directed demand side programs.

(c) Sales for resale to municipals.

3-108




‘ Figure 3-9 (Cont'd.) ‘

Cinergy Corp.

‘ 4901:5-5-01

ODOE FORM FE1-1A: SERVICE AREA ENERGY FORECAST (MEGAWATT HOURS/YEAR)d
(INDIANA PORTION ONLY)

PART 4
@ (8) (9) (10) (1 (12)
(1+2+3
+4+5+6) LOSSES AND (7+8) PLANT (9+10)
TOTAL UNACCOUNTED NET ENERGY AUXILIARY TOTAL NET
YEAR CONSUMPTION FOR e FOR LOAD USE ENERGY GENERATION f
-5 1994 26,047,128 1,617,567 27,664,695 1,999,054 29,663,749 29,762,208
-4 1995 27,071,189 1,673,775 28,744,964 2,012,731 30,757,695 30,509,912
-3 1996 27,481,493 2,269,134 29,750,627 2,172,436 31,923,063 28,824,973
-2 1997 28,088,419 1,890,497 29,978,916 2,352,717 32,331,633 31,998,755
-1 1998 29,420,499 2,208,569 31,629,068 2,465,029 34,094,097 33,139,788
0 1999 30,648,284 2,605,104 33,253,388 2,307,718 35,561,106 31,024,900
1 2000 31,440,351 2,672,430 34,112,781 2,451,552 36,564,333 32,958,600
2 2001 32,290,421 2,744,686 35,035,107 2,408,075 37,443,182 32,374,100
3 2002 33,351,512 2,834,879 36,186,391 2,452,809 38,639,199 32,975,500
4 2003 34,546,184 2,936,426 37,482,610 2,616,403 40,099,012 " 35,174,850
5 2004 33,873,106 2,879,214 36,752,320 2,869,977 39,622,297 38,583,800
6 2005 34,178,929 2,905,209 37,084,138 2,944,650 40,028,788 39,587,800
7 2006 34,506,168 2,933,024 37,439,192 2,996,796 40,435,988 40,288,850
8 2007 33,177,286 2,820,069 35,997,355 2,819,631 38,816,986 37,907,050
. 9 2008 33,666,132 2,861,621 36,527,753 2,938,539 39,466,293 39,505,650
10 2009 34,164,328 2,903,968 37,068,296 2,933,202 40,001,498 39,433,900
11 2010 34,690,862 2,948,723 37,639,585 2,956,190 40,595,776 39,742,950
12 2011 35,203,261 2,892,277 38,195,538 2,905,428 41,100,966 39,060,500
13 2012 35,634,307 3,028,916 38,663,223 2,919,851 41,583,074 39,254,400
14 2013 36,016,438 3,061,397 39,077,835 2,948,272 42,026,108 39,636,500
15 2014 36,388,012 3,092,981 39,480,993 2,975,407 42,456,400 40,001,300
16 2015 36,786,644 3,126,865 39,913,509 2,960,575 42,874,084 39,801,900
17 2016 37,165,945 3,159,105 40,325,050 2,896,911 43,221,961 38,946,000
18 2017 37,547,877 3,191,570 40,739,447 2,912,189 43,651,636 39,151,400
19 2018 37,927,750 3,223,859 41,151,609 2,970,803 44,122,412 39,939,400
20 2019 38,276,994 3,253,544 41,530,538 2,972,120 44,502,658 39,957,100

(d) Figures do not reflect the impact of the projected additional utility directed demand side programs.
(e) Transmission, transformer and other losses and energy unaccounted for.
(f) The amount of net energy generated or estimated to be generated within Indiana by the reporting utility

(do not include power purchased from other utilities). Energy from generating plants
outside Indiana boundaries shall be shown on ODOE Form FE1-1B as part of Net Generation.
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‘ Figure 3-10 .

Cinergy Corp.

4901:5-5-01

ODOE FORM FE1-1A: SERVICE AREA ENERGY FORECAST (MEGAWATT HOURS/YEAR)a,b
(KENTUCKY PORTION ONLY)

PART 5

M @ @) (4) ®) (6 |

\

RURAL AND STREET-HWY SALES FOR |

YEAR RESIDENTIAL COMMERCIAL INDUSTRIAL LIGHTING RESALE ¢ OTHER ‘
-5 1994 1,094,862 818,526 860,298 14,578 47,464 299,955
-4 1995 1,151,799 862,235 902,983 15,018 50,845 337,474
-3 1996 1,185,677 899,658 951,636 15,144 53,362 346,190
-2 1997 1,158,180 921,281 975,729 15,725 29,130 344,507
-1 1998 1,217,326 978,973 1,048,860 15,713 0 348,392
0 1999 1,258,918 968,896 1,041,489 15,859 0 347,715
1 2000 1,289,935 996,473 1,080,674 | 15,998 0 352,980
2 2001 1,309,875 1,023,286 1,141,843 16,010 0 363,026

3 2002 1,331,265 1,045,358 1,225,564 16,023 0 375,186 i

4 2003 1,356,406 1,078,003 1,340,531 16,057 0 386,388 |
5 2004 1,381,603 1,087,817 1,245,444 16,139 0 396,441
6 2005 1,408,846 1,129,787 1,323,229 16,224 0 414,596
7 2006 1,427,559 1,147,033 1,401,664 16,300 0 422,292
8 2007 1,446,580 1,160,690 1,444,063 16,370 0 427,669
9 2008 1,473,942 1,174,117 1,477,916 16,446 0 432,464
10 2009 1,492,837 1,188,184 1,509,629 16,520 0 436,992
1 2010 1,511,586 1,202,170 1,635,148 16,598 0 441,748
12 2011 1,533,528 1,215,987 1,561,898 16,670 0 446,313
13 2012 1,553,430 1,225,396 1,684,192 16,737 0 449,626
14 2013 1,569,554 1,235,428 1,603,731 16,802 0 452,703
15 2014 1,595,938 1,245,330 1,624,234 16,869 0 455,678
16 2015 1,618,656 1,254,656 1,647,573 16,930 0 458,747
17 2016 1,638,935 1,263,207 1,669,140 16,985 0 461,266
18 2017 1,650,060 1,272,912 1,693,910 17,035 0 463,482
19 2018 1,670,048 1,283,212 1,717,786 17,083 0 465,824
20 2019 1,688,257 1,293,242 1,740,103 17,132 0 468,270

(a) To be filled out by utilities operating across Kentucky boundaries. The category breakdown should refer to the
Kentucky portion of the utility's service area. Ultilities who do not serve customers in Kentucky shall fill out only
Net Generation on ODOE Form FE1-1A.

(b) Figures do not reflect the impact of the projected additional utility directed demand side programs

(c) Sales for resale to municipals.




. Figure 3-10 (Cont'd.) .

Cinergy Corp.
4901:5-5-01

ODOE FORM FE1-1A: SERVICE AREA ENERGY FORECAST (MEGAWATT HOURS/YEAR)d
(KENTUCKY PORTION ONLY)

PART 6
(7) (8) (9} (10) (11) (12)
(14243
+4+5+6) LOSSES AND (7+8) PLANT (9+10)
TOTAL UNACCOUNTE NETENERGY  AUXILIARY TOTAL NET
YEAR  CONSUMPTION FOR e FOR LOAD USE ENERGY GENERATION f
-5 1994 3,135,683 77,688 3,213,371 214,390 3,427,761 2,577,154
-4 1995 3,320,354 152,577 3,472,931 225,969 3,698,900 2,924,653
-3 199 _ 3,451,667 152,723 3,604,390 231,958 3,836,348 2,722,497
2 1997 3,444,552 213,996 3,658,548 236,170 3,894,718 3,042,166
-1 1998 3,609,264 33,536 3,642,801 208,864 3,851,665 2,593,405
0 1999 3,632,877 170,191 3,803,068 273,720 4,076,787 3,398,700
1 2000 3,736,060 175,401 3,911,461 253,489 4,164,950 3,147,500
2 2001 3,854,140 180,964 4,035,104 232,912 4,268,015 2,892,000
3 2002 3,993,396 187,744 4,181,140 253,328 4,434,467 3,145,500
4 2003 4,177,385 196,460 4,373,845 275,250 4,649,095 3,417,700
5 2004 4,127,444 194,081 4,321,525 253,320 4,574,844 3,145,400
6 2005 4,292,682 202,132 4,494,814 275,250 4,770,064 3,417,700
7 2006 4,414,848 207,377 4,622,225 252,563 4,874,788 3,136,000
8 2007 4,495,372 210,981 4,706,353 275,250 4,981,603 3,417,700
9 2008 4,574,885 214,759 4,789,644 253,320 5,042,964 3,145,400
10 2009 4,644,162 217,861 4,862,023 275,250 5,137,273 3,417,700
11 2010 4,707,250 220,882 4,928,132 254,077 5,182,209 3,154,800
12 2011 4,774,396 223,985 4,998,381 275,250 5,273,631 3,417,700
13 2012 4,829,381 226,430 5,055,811 254,834 5,310,645 3,164,200
14 2013 4,878,218 228,827 5,107,045 275,250 5,382,295 3,417,700
15 2014 4,938,049 231,638 5,169,687 254,077 5,423,764 3,154,800
16 2015 4,996,562 234317 - 5,230,879 275,250 5,506,128 3,417,700
17 2016 5,049,533 236,717 5,286,250 254,834 5,541,084 3,164,200
18 2017 5,097,399 239,072 5,336,471 275,250 5,611,721 3,417,700
19 2018 5,153,953 241,768 5,395,721 254,077 5,649,798 3,154,800
20 2019 5,207,004 244,204 5,451,208 275,250 5,726,458 3,417,700

(d) Figures do not reflect the impact of the projected additional utility directed demand side programs.
(e) Transmission, transformer and other losses and energy unaccounted for.
(H The amount of net energy generated or estimated to be generated within Kentucky by the reporting

utility (do not include power purchased from other utilities). Energy from generating plants outside
Kentucky boundaries shall be shown on ODOE Form FE1-1B as part of Net Generation.
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‘ Figure 3-11 .

Cinergy Corp.

4801:5-5-01
ODOE FORM FE1-1B: SERVICE AREA ENERGY FORECAST (MEGAWATT HOURS/YEAR)a,b
PART 1
(1) ] 3 4 (5) 6
RURAL AND STREET-HWY  SALES FOR

YEAR RESIDENTIAL COMMERCIAL INDUSTRIAL LIGHTING RESALE ¢ OTHER

5 1994 13,729,501 11,314,355 15,611,206 159,398 4,615,115 1,598,268
-4 1995 14,291,927 11,750,435 16,266,259 162,795 4,769,532 1,658,198
-3 1996 14,693,989 11,925,936 16,843,460 164,644 4,580,255 1,676,251
-2 1997 14,327,545 11,993,633 17,321,607 166,704 5,038,305 1,680,133
-1 1988 14,854,815 12,534,752 18,078,823 168,543 5,256,950 1,667,117
0 1999 15,278,129 12,500,980 - 20,027,632 167,247 4,931,883 1,693,571
1 2000 15,522,463 12,723,181 20,914,028 167,784 5,029,948 1,718,883
2 2001 15,810,612 12,951,517 21,846,100 168,198 5,125,870 1,767,083
3 2002 16,112,557 13,254,800 22,888,367 168,618 5,225,900 1,825,403
4 2003 16,448,737 13,662,403 24,075,784 169,159 5,327,617 1,879,076
5 2004 16,628,980 13,682,245 22,442,582 170,024 5,504,958 1,927,311
6 2005 16,880,571 13,916,254 23,043,474 170,903 5,604,289 2,014,308
7 2006 17,040,473 13,958,713 23,713,596 171,727 5,698,307 2,051,200
8 2007 17,199,737 14,063,396 24,333,544 172,519 3,981,371 2,077,065
9 2008 17,434,581 14,196,032 24,913,540 173,327 4,003,378 2,100,141
10 2009 17,609,077 14,338,323 25,506,498 174,153 4,025,184 2,121,928
11 2010 17,788,637 14,489,654 26,082,822 174,986 4,047,408 2,144,755
12 2011 17,980,752 14,644,654 26,641,779 175,787 4,070,309 2,166,756
13 2012 18,143,907 14,748,346 27,124,321 176,564 4,092,955 2,182,727
14 2013 18,279,191 14,840,966 27,571,972 177,332 4,115,816 2,197,541
15 2014 18,474,739 14,930,640 27,999,096 178,090 4,139,969 2,211,911
16 2015 18,656,785 15,022,655 28,459,162 - 178,848 4,164,240 2,226,738
17 2016 18,829,378 15,106,969 28,875,439 179,551 4,188,703 2,238,928
18 2017 18,935,762 15,199,065 29,331,340 180,219 4,213,084 2,249,605
18 2018 19,089,362 15,297,868 29,780,706 180,888 4,238,778 2,260,969
20 2019 19,218,697 15,390,634 30,208,017 181,559 4,264,830 2,272,799

(a) To be filled out by companies operating across Ohio boundaries. The category breakdowns should refer to the
utility's total service area (both inside and outside of Ohio).

(b) Figures do not reflect the impact of the projected additional utility directed demand side programs.

(c) Sales for resale to municipals and REMCs.
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-5

-3
-2
-1

YEAR CONSUMPTION

1994
1985
1996
1997
1998

1999

2000
2001
2002
2003
2004

2005
2006
2007
2008
2009

2010
2011
2012
2013
2014

2015
2016
2017
2018
2019

ODOE FORM FE1-1B: SERVICE AREA ENERGY FORECAST (MEGAWATT HOURS/YEAR) d

@)
(14243
+4+45+6)
TOTAL

47,027,844
48,899,147
49,884,535
50,527,927

" 52,561,000

54,599,442

56,076,287
57,669,380
59,475,645
61,562,776
60,356,100

61,629,799
62,634,016
61,827,632
62,820,999
63,775,163

64,728,262
65,680,037
66,468,820
67,182,818
67,934,445

68,708,428
69,418,968
70,109,075
70,848,571
71,536,536

. Figure 3-11 (Cont'd.)

®)

LOSSES AND
UNACCOUNTED
FORe

2,870,990
3,034,977
3,599,892
3,217,519
3,499,165

4,149,629

4,262,344
4,382,366
4,522,128
4,681,652
4,589,659

4,679,277
4,748,006
4,668,410
4,742,409
4,813,424

4,886,039
4,957,557
5,016,470
5,071,047
5,127,073

5,184,742
5,237,773
5,290,899
5,346,624
5,397,884

Cinergy Corp.

4901:5-5-01

(9)

(7+8)
NET ENERGY
FOR LOAD

49,898,834
51,934,124
53,484,427
53,745,446
56,060,165

58,749,071

60,338,631
62,051,746
63,997,773
66,244,428
64,945,759

66,309,076
67,382,022
66,496,042
67,563,408
68,588,587

69,614,301
70,637,594
71,485,290
72,253,865
73,061,518

73,893,170
74,656,741
75,399,974
76,195,195
76,934,420

(10)

PLANT
AUXILIARY
USE

3,565,027
3,571,566
3,731,271
4,105,052
4,328,736

4,239,137

4,136,946
4,181,805
4,309,491
4,555,561
4,970,854

5,066,588
5,109,644
4,873,470
5,016,171
5,080,163

5,087,712
5,079,548
5,125,578
5,206,903
5,221,706

5,225,483
5,187,413
5,215,203
5,267,096
5,230,171

(11

(9+10)
TOTAL
ENERGY

53,463,861
55,505,690
57,215,698
57,850,498
60,388,901

62,988,208

64,475,577
66,233,551
68,307,263
70,799,989
69,816,613

71,375,664
72,491,667
71,369,512
72,579,579
73,668,750

74,702,014
75,717,143
76,610,868
77,460,769
78,283,224

79,118,653
79,844,155
80,615,176
81,462,291
82,164,592

Figures do not reflect the impact of the projected additional utility directed demand side programs.

Transmission, transformer and other losses and energy unaccounted for.

PART 2

(12)

NET
GENERATION f

53,716,306
63,631,494
51,946,555
57,327,470
59,208,553

58,040,800

56,533,200
57,184,300
58,946,000
62,299,000
67,970,100

69,268,600
69,842,500
66,635,300
68,566,700
69,464,700

69,557,800
69,471,200
70,107,200
71,229,300
71,421,600

71,482,500
70,984,600
71,365,000
72,059,000
71,541,800

The amount of net energy generated or estimated to be generated within the total system. The difference between Column
(12) Net Generation and Column (9) Net Energy for Load is the net energy purchased from and sold to other utilities by the

reporting utility.
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‘ Figure 3-12

Cinergy Corp.

4901:5-5-01

ODOE FORM FE1-1D: SERVICE AREA ENERGY FORECAST (MEGAWATT HOURS/YEAR) a, b

(@)

(b)

-5

-3
-2
-1

(INDIANA AND KENTUCKY GENERATION)

PLANT
YEAR AUXILIARY USE
1994 2,226,481
1995 2,231,562
1996 2,172,436
1997 2,588,887
1998 2,673,893
1999 2,581,438
2000 ) 2,705,041
2001 2,640,987
2002 2,706,137
2003 2,891,652
2004 3,123,297
2005 3,219,900
2006 3,249,359
2007 3,094,881
2008 3,191,859
2009 3,208,452
2010 3,210,267
2011 3,180,678
2012 3,174,685
2013 3,223,522
2014 3,229,484
2015 3,235,825
2016 3,151,745
2017 3,187,439
2018 3,224,880
2019 3,247,369

To be filed by reporting utilities which do not operate across Ohio boundaries
but which have generating facilities located outside Ohio.

Figures do not reflect the impact of the projected additional utility directed
demand side programs.
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NET
~GENERATION

33,861,089
32,602,049
28,824,973
33,852,110
35,733,193

34,423,600

36,106,100
35,266,100
36,121,000
38,592,550
41,729,300

43,005,500
43,424,850
41,324,750
42,651,050
42,851,600

42,897,750
42,478,200
42,418,600
43,054,200
43,156,100

43,219,600
42,110,200
42,569,100
43,094,200
43,374,800




‘ Figure 3-13 .

Cinergy Corp.

‘ 4901:5-5-01

ODOE FORM FE1-1A: SERVICE AREA ENERGY FORECAST (MEGAWATT HOURS/YEARS)a
(OHIO PORTION ONLY)

> AFTER DSM < PART 1
M 2 ) () ®) ©)
RURAL AND STREET-HWY SALES FOR

YEAR RESIDENTIAL COMMERCIAL INDUSTRIAL LIGHTING RESALE b OTHER
-5 1994 5,973,977 4,783,967 5,458,821 83,579 240,346 1,298,000
-4 1995 6,184,632 4,909,947 5,636,493 84,709 253,620 1,320,232
-3 1996 6,300,502 5,025,150 5,848,788 85,416 264,472 1,329,266
-2 1997 6,099,427 5,100,004 6,095,142 86,670 249,638 1,334,951
-1 1998 . 6,340,828 5,263,876 6,239,432 87,963 274,548 1,317,973
0 1999 6,509,153 5,352,059 6,731,300 86,433 286,870 1,345,216
1 2000 6,672,459 5,471,060 7,106,512 86,506 290,698 1,365,263
2 2001 6,674,571 5,601,708 7,456,018 86,582 295,008 1,403,413
3 2002 6,783,055 5,736,625 7,767,599 86,661 299,559 1,449,569
4 2003 6,911,131 5,891,856 8,144,525 86,838 304,970 1,492,037
5 2004 7,039,525 5,925,820 7,454,465 87,290 310,208 1,530,216
6 2005 7,178,326 6,154,467 7,812,638 87,751 317,676 1,599,063
7 2006 7,273,674 6,248,417 8,144,658 88,165 321,431 1,628,246
8 2007 7,370,598 6,322,825 8,391,033 88,551 324,713 1,648,733
9 2008 7,509,998 6,395,974 8,580,754 88,945 328,644 1,667,013
‘ 10 2009 7,606,279 6,472,591 8,773,462 89,357 331,945 1,684,271
11 2010 7,701,798 6,548,788 8,843,339 89,771 335,237 1,702,341
12 2011 7,813,614 6,624,061 9,107,032 90,157 338,754 1,719,775
13 2012 7,915,005 6,675,313 9,241,216 90,521 341,563 1,732,433
14 2013 7,997,160 6,729,975 9,372,690 90,878 344,124 1,744 170
15 2014 8,131,589 6,783,913 9,489,321 91,221 347,498 1,755,563
16 2015 8,247,355 6,834,716 9,624,391 91,568 350,500 1,767,321
17 2016 8,350,674 6,881,296 9,740,010 91,864 353,195 1,776,991
18 2017 8,407,360 6,934,174 9,879,854 92,129 355,298 1,785,450
19 2018 8,509,203 6,990,286 10,012,697 92,395 358,188 1,794,471
20 2019 8,601,979 7,044,923 10,138,497 92,660 360,901 1,803,854

(a) To be filled out by utilities operating across Ohio boundaries. The category breakdown should refer to the Ohio portion of the
utility's service area. Ultilities who do not serve customers in Ohio shall fill out only Net Generation on ODOE Form FE1-1A.

(b) Sales for resale to municipals.
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‘ Figure 3-13 (Cont'd.) .

Cinergy Corp.
4901:5-5-03

ODOE FORM FE1-1A: SERVICE AREA ENERGY FORECAST (MEGAWATT HOURS/YEAR)
(OHIO PORTION ONLY)

> AFTER DSM < PART 2
0] (8) ()] (10) (11) (12)
(142+3
+4+5+6) LOSSES AND (7+8) . PLANT (9+10)
TOTAL UNACCOUNTED NETENERGY  AUXILIARY TOTAL NET
YEAR CONSUMPTION FOR c FOR LOAD USE ENERGY GENERATION d
-5 1994 17,838,690 1,175,263 19,013,953 1,338,546 20,352,499 19,855,217
-4 1995 18,389,634 1,208,079 19,597,713 1,340,004 20,937,717 21,029,445
-3 1996 18,853,594 1,177,357 20,030,951 1,558,835 21,589,786 23,121,582
2 1997 18,965,832 1,112,639 20,078,470 1,516,165 21,594,635 23,475,360
-1 1998 19,524,620 1,256,538 20,781,158 1,654,843 22,436,001 23,475,360
] 1999 20,311,031 1,373,746 21,684,777 1,664,842 23,349,619 23,617,200
1 2000 20,892,498 1,413,913 22,306,411 1,439,963 23,746,374 20,427,100
2 2001 21,517,300 1,456,107 22,973,407 1,545,074 24,518,482 21,918,200
3 2002 22,123,068 1,498,884 23,621,952 1,608,997 25,230,949 22,825,000
4 2003 22,831,357 1,548,129 24,379,486 1,671,133 26,050,619 23,706,450
5 2004 22,347,524 1,515,714 23,863,238 1,849,787 25,713,024 26,240,800
6 2005 23,149,911 1,571,264 24,721,175 1,851,358 26,572,533 26,263,100
7 2006 23,704,591 1,606,924 25,311,515 1,862,253 27,173,769 26,417,650
8 2007 24,146,453 1,636,672 25,783,125 1,784,211 27,567,335 25,310,550
9 2008 24,571,328 1,665,326 26,236,654 1,826,866 28,063,520 25,915,650
10 2009 24,957,905 1,690,884 26,648,789 1,876,031 28,524,820 26,613,100
11 2010 25,321,274 1,715,714 27,036,988 1,879,341 28,916,329 26,660,050
12 2011 25,693,393 1,740,568 27,433,961 1,902,811 29,336,772 26,993,000
13 2012 25,996,051 1,760,387 27,756,438 1,951,846 29,708,284 27,688,600
14 2013 26,278,997 1,780,080 28,059,077 1,986,141 30,045,218 28,175,100
15 2014 26,599,105 1,801,702 28,400,807 1,992,513 30,393,320 28,265,500
16 2015 26,915,851 1,822,803 28,738,654 1,992,330 30,730,983 28,262,900
17 2016 27,194,030 1,841,183 29,035,213 2,035,436 31,070,649 28,874,400
18 2017 27,454,265 1,859,485 29,313,750 2,029,903 31,343,652 28,795,900
19 2018 27,757,240 1,880,216 29,637,456 2,041,809 31,679,264 28,964,800
20 2019 28,042,814 1,899,346 29,942,160 1,985,570 31,927,730 28,167,000

(c) Transmission, transformer and other losses and energy unaccounted for.

(d) The amount of net energy generated or estimated to be generated within Ohio by the reporting utility (do not include power
purchased from other utilities). Energy from generating plants outside Ohio boundaries shall be shown on ODOE Form FE1-18
as part of Net Generation.
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‘ Figure 3-14 .

Cinergy Corp.

‘ 4901:5-5-03

ODOE FORM FE1-1A: SERVICE AREA ENERGY FORECAST (MEGAWATT HOURS/YEAR)a
(INDIANA PORTION ONLY)

> AFTER DSM < PART 3
M @) ) (4) ®) )
RURAL AND STREET-HWY SALES FOR
YEAR RESIDENTIAL COMMERCIAL  INDUSTRIAL LIGHTING RESALE b OTHER
-5 1994 6,642,940 5,609,893 9,279,380 61,212 4,327,305 248
-4 1995 6,940,905 5,808,801 9,637,641 63,038 4,465,067 425
-3 1996 7,200,655 5,925,737 10,015,319 64,057 4,262,421 690
-2 1997 7,058,264 5,947,134 10,229,714 64,279 4,759,637 578
-1 1998 7,284,430 6,288,073 10,789,845 64,837 4,982,402 637
0 19899 '7.489,623 6,173,169 12,254,199 64,925 4,645,013 540
1 2000 7,629,239 6,248,714 12,726,185 65,250 4,739,250 540
2 2001 7,795,188 6,319,509 13,247,573 65,576 4,830,862 540
3 2002 7,967,310 6,465,718 13,894,526 65,904 4,926,341 540
4 2003 8,150,211 6,685,344 14,590,035 66,234 5,022,647 540
5 2004 8,176,805 6,661,308 13,741,965 66,565 5,194,750 540
6 2005 8,262,285 6,624,540 13,906,880 66,898 5,286,613 540
7 2006 8,308,082 6,555,736 14,166,529 67,232 5,376,876 540
8 2007 8,351,355 6,572,302 14,497,690 67,568 3,656,658 540
9 2008 8,419,372 6,618,308 14,854,099 67,906 3,674,734 540
10 2009 8,497,035 6,672,371 15,222,621 68,246 3,693,239 540
‘ 11 2010 8,562,284 6,733,463 15,603,541 68,587 3.712171 540
12 2011 8,620,589 6,799,322 15,972,049 68,930 3,731,555 540
13 2012 8,662,403 6,842,317 16,298,104 69,275 3,751,392 540
14 2013 8,708,744 6,870,202 16,594,738 69,621 3,771,692 540
15 2014 8,743,416 6,896,609 16,885,007 69,969 3,792,471 540
16 2015 8,786,925 6,928,460 17,186,660 70,319 3,813,740 540
17 2016 8,835,873 6,957,610 17,465,743 70,671 3,835,508 540
18 2017 8,874,418 6,987,087 17,757,022 71,024 3,857,786 540
19 2018 8,906,141 7,019,438 18,049,662 71,379 3,880,590 540
20 2019 8,924,446 7,047,497 18,328,846 71,736 3,903,929 540

(a) To be filled out by utilities operating across Indiana boundaries. The category breakdown should refer to the Indiana portion of the
utility's service area. Utilities who do not serve customers in Indiana shall fill out only Net Generation on ODOE Form FE1-1A.

(b) Sales for resale to municipals.
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' Figure 3-14 (Cont'd.) ‘

Cinergy Corp.

4901:5-5-03 .

ODOE FORM FE1-1A; SERVICE AREA ENERGY FORECAST (MEGAWATT HOURS/YEAR)
(INDIANA PORTION ONLY)

> AFTER DSM < PART 4
7) (8) (9) (10) (11) (12)
(14243
+4+5+6) LOSSES AND (7+8) PLANT (9+10)
TOTAL  UNACCOUNTED NETENERGY  AUXILIARY . TOTAL NET
YEAR CONSUMPTIO FOR ¢ FOR LOAD USE ENERGY GENERATION d
5 1994 25,920,978 1,617,567 27,538,545 1,999,054 29,537,599 29,762,208
4 1995 26,915,877 1,673,775 28,589,652 2,012,731 30,602,383 30,509,912
3 1996 27,468,879 2,269,134 29,738,013 2,172,436 31,910,449 28,824,973
2 1997 28,059,505 1,890,497 29,950,002 2,352,717 32,302,719 31,998,755
-1 1998 29,410,224 2,208,569 31,618,792 2,465,029 34,083,821 33,139,788
0 1999 30,627,470 2,605,104 33,232,574 2,307,718 35,540,292 31,024,900
1 2000 31,409,178 2,672,430 34,081,608 2,451,552 36,533,160 32,958,600
2 2001 32,259,248 2,744,686 35,003,934 2,408,075 37,412,009 32,374,100
3 2002 33,320,339 2,834,879 36,155,218 2,452,809 38,608,027 32,975,500
4 2003 34,515,011 2,936,426 37,451,437 2,616,403 40,067,840 35,174,850
5 2004 33,841,933 2,879,214 36,721,147 2,869,977 39,591,124 38,583,900
6 2005 34,147,756 2,905,209 37,052,965 2,944,650 39,997,615 39,587,800
7 2006 34,474,995 2,933,024 37,408,020 2,996,796 40,404,816 40,288,850
8 2007 33,146,113 2,820,069 35,966,183 2,819,631 38,785,814 37,907,050
9 2008 33,634,959 2,861,621 36,496,581 2,938,539 39,435,120 39,505,650 ‘
10 2009 34,154,052 2,903,968 37,058,020 2,933,202 39,991,223 39,433,900
11 2010 34,680,586 2,948,723 37,629,310 2,956,190 40,585,500 39,742,950
12 20M 35,192,085 2,992,277 38,185,262 2,905,428 41,090,690 39,060,500
13 2012 35,624,031 3,028,916 38,652,947 2,919,851 41,572,798 39,254,400
14 2013 36,015,537 3,061,397 39,076,934 2,948,272 42,025,207 39,636,500
15 2014 36,388,012 3,092,981 39,480,993 2,975,407 42,456,400 40,001,300
16 2015 36,786,644 3,126,865 39,913,509 2,960,575 42,874,084 39,801,900
17 2016 37,165,945 3,159,105 40,325,050 2,896,911 43,221,961 38,946,000
18 2017 37,547,877 3,191,570 40,739,447 2,912,189 43,651,636 39,151,400
19 2018 37,927,750 3,223,859 41,151,609 2,970,803 44,122,412 39,939,400
20 2019 38,276,994 3,253,544 41,530,538 2,972,120 44,502,658 39,957,100

(¢) Transmission, transformer and other losses and energy unaccounted for.
(d) The amount of net energy generated or estimated to be generated within Indiana by the reporting utility (do not include’

power purchased from other utilities). Energy from generating plants outside Indiana boundaries shall be shown
on ODOE Form FE1-1B as part of Net Generation.
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. Figure 3-15 .

Cinergy Corp.
4901:5-5-03

ODOE FORM FE1-1A: SERVICE AREA ENERGY FORECAST (MEGAWATT HOURS/YEAR)a
(KENTUCKY PORTION ONLY)

> AFTER DSM <
() 2 (&) ) 5
RURAL AND STREET-HWY SALES FOR
YEAR RESIDENTIAL COMMERCIAL INDUSTRIAL LIGHTING RESALE b

-5 1994 1,094,862 818,526 860,298 14,578 47 464
4 1995 1,151,799 862,235 902,983 15,018 50,845
-3 1996 1,185,677 897,093 951,181 15,144 53,362
-2 1997 1,158,180 918,822 973,852 15,725 29,130
-1 1998 1,217,326 974,915 1,047,913 15,713 0
0 1999 1,258,918 V 964,839 1,040,542 15,859 0
1 2000 1,289,935 992,416 1,079,727 15,998 o
2 2001 1,309,975 1,019,229 1,140,896 16,010 0
3 2002 1,331,265 1,041,301 1,224,617 16,023 0
4 2003 1,356,406 1,073,946 1,339,584 16,057 0
5 2004 1,381,603 1,083,760 1,244,497 16,139 0
6 2005 1,408,846 1,125,730 1,322,282 16,224 0
7 2006 1,427,559 1,142,976 1,400,717 16,300 0
8 2007 1,446,580 1,156,633 1,443,116 16,370 0
9 2008 1,473,942 1,170,060 1,476,969 16,446 0
10 2009 1,492,837 1,184,127 1,508,682 16,520 0
1" 2010 1,511,586 1,198,113 1,534,201 16,598 0
12 2011 1,633,528 1,211,930 1,560,951 16,670 0
13 2012 1,553,430 1,221,339 1,583,245 16,737 0
14 2013 1,568,554 1,231,371 1,602,784 16,802 0
15 2014 1,595,938 1,245,330 1,624,234 16,869 0
16 2015 1,618,656 1,254,656 1,647,573 16,930 0
17 2016 1,638,935 1,263,207 1,669,140 16,985 0
18 2017 1,650,060 1,272,912 1,683,910 17,035 0
19 2018 1,670,048 1,283,212 1,717,786 17,083 0
20 2019 1,688,257 1,293,242 1,740,103 17,132 0

(@

(b)

To be filled out by utilities operating across Kentucky boundaries. The category breakdown should refer to the
Kentucky portion of the utility's service area. Ultilities who do not serve customers in Kentucky shall fill out only
Net Generation on ODOE Form FE1-1A.

Sales for resale to municipals.
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PART 5

(6)

OTHER

299,955
337,474
346,190
344,507
348,392

347,715

352,980
363,026
375,186
386,388
396,441

414,596
422,292
427,669
432,464
436,992

441,748
446,313
449,626
452,703
455,678

458,747
461,266
463,482
465,824
468,270




> AFTER DSM <

©
()

-5

-3
-2
-1

YEAR

1994
1995

1996

1997
1998

1999

2000
2001
2002
2003
2004

2005
2006
2007
2008
2009

2010
2011
2012
2013
2014

2015
2016
2017
2018
2019

ODOE FORM FE1-1A: SERVI

@
(1+2+3
+4+5+6)
TOTAL
CONSUMPTION

3,135,683
3,320,354
3,448,647
3,440,216
3,604,260

3,627,873

3,731,056
3,849,136
3,988,392
4,172,381
4,122,440

4,287,678
4,408,844
4,490,368
4,569,881
4,639,158

4,702,246
4,769,392
4,824,377
4,873,214
4,938,049

4,996,562
5,049,533
5,097,399
5,153,853
5,207,004

.

Cinergy Corp.

4901:5-5-03

® 9
LOSSES AND (7+8)
UNACCOUNTED NET ENERGY
FORc FOR LOAD
77,688 3,213,371
152,577 3,472,931
152,723 3,601,370
213,996 3,654,212
33,536 3,637,796
170,191 3,798,063
175,401 3,806,457
180,964 4,030,099
187,744 4,176,135
196,460 4,368,841
194,081 4,316,520
202,132 4,489,810
207,377 4,617,221
210,981 4,701,349
214,759 4,784,640
217,861 4,857,019 .
220,882 4,923,128
223,985 4,993,377
226,430 5,050,807
228,827 5,102,041
231,638 5,168,687
234,317 5,230,879
236,717 5,286,250
239,072 5,336,471
241,768 5,395,721
244,204 5,451,208

Transmission, transformer and other losses and energy unaccounted for.

Figure 3-15 (Cont'd.)

(10)

PLANT
AUXILIARY
USE

214,390
225,969
231,958
236,170
208,864

273,720

253,489
232,912
253,328
275,250
253,320

275,250
252,563
275,250
253,320
275,250

254,077
275,250
254,834
275,250
254,077

275,250
254,834
275,250
254,077
275,250

CE AREA ENERGY FORECAST (MEGAWATT HOURS/YEAR)
(KENTUCKY PORTION ONLY)

(1

(9+10)
TOTAL
ENERGY

3,427,761
3,698,900
3,833,328
3,890,382
3,846,660

4,071,783

4,159,946
4,263,011
4,429,463
4,644,091
4,569,840

4,765,060
4,869,784
4,976,599
5,037,960
5,132,269

5,177,205
5,268,627
5,305,641
5,377,291
5,423,764

5,506,128
5,541,084
5,611,721
5,649,798
5,726,458

The amount of net energy generated or estimated to be generated within Kentucky by the reporting
utility (do not include power purchased from other utilities). Energy from generating plants outside
Kentucky boundaries shall be shown on ODOE Form FE1-1B as part of Net Generation.
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PART 6

(12)

NET
GENERATION d

2,577,154
2,924,653
2,722,497
3,042,166
2,593,405

3,398,700

3,147,500
2,892,000
3,145,500
3,417,700
3,145,400

3,417,700
3,136,000
3,417,700
3,145,400
3,417,700

3,154,800
3,417,700
3,164,200
3,417,700
3,154,800

3,417,700
3,164,200
3,417,700
3,154,800
3,417,700




Figure 3-16

Cinergy Corp.

4901:5-5-03

ODOE FORM FE1-1B: SERVICE AREA ENERGY FORECAST (MEGAWATT HOURS/YEAR) a

> AFTER DSM <

(@)

(b)

M @)

RURAL AND
YEAR RESIDENTIAL COMMERCIAL

-5 1994 13,714,712 11,215,581
-4 1995 14,280,313 11,584,378
-3 1996 14,689,828 11,851,538
-2 1997 14,318,682 11,969,368
-1 1998 14,845,440 12,530,081
0 1999 15,260,724 12,493,801
1 2000 15,494,700 12,716,002
2 2001 15,782,849 12,944,338
3 2002 16,084,794 13,247,621
4 2003 16,420,974 13,655,224
5 2004 16,601,217 13,675,066
6 2005 16,852,808 13,908,075
7 2006 17,012,710 13,951,534
8 2007 17,171,974 14,056,217
9 2008 17,406,818 14,188,853
10 2009 17,599,702 14,333,652
11 2010 17,779,262 14,484,983
12 2011 17,971,377 14,639,983
13 2012 18,134,532 14,743,675
14 2013 18,279,191 14,836,295
15 2014 18,474,739 14,930,640
16 2015 18,656,785 15,022,655
17 2016 18,829,378 15,106,969
18 2017 18,935,762 15,199,065
19 2018 19,089,362 15,297,868
20 2019 19,218,697 15,390,634

To be filled out by companies operating across Ohio boundaries. The category breakdowns should refer to the

)

INDUSTRIAL

15,598,619
16,177,267
16,815,631
17,299,097
18,077,588

20,026,398

20,912,794
21,844,866
22,887,133
24,074,550
22,441,348

23,042,240
23,712,362
24,332,310
24,912,306
25,505,264

26,081,588
26,640,545
27,123,087
27,570,738
27,999,096

28,459,162
28,875,439
29,331,340
29,780,706
30,208,017

utility's total service area (both inside and outside of Ohio).

Sales for resale to municipals and REMCs.

3-121

(4)

STREET-HWY
LIGHTING

159,398
162,795
164,644
166,704
168,543

167,247

167,784
168,198
168,618
169,159
170,024

170,903
171,727
172,519
173,327
174,153

174,986
175,787
176,564
177,332
178,090

178,848
179,551
180,219
180,888
181,559

®)

SALES FOR
RESALE b

4,615,115
4,769,532
4,580,255
5,038,305
5,256,950

4,931,883

5,028,948
5,125,870
5,225,900
5,327,617
5,504,958

5,604,289
5,698,307
3,981,371
4,003,378
4,025,184

4,047,408
4,070,309
4,092,955
4,115,816
4,139,969

4,164,240
4,188,703
4,213,084
4,238,778
4,264,830

PART 1

(6)

OTHER

1,598,269
1,658,198
1,676,251
1,680,133
1,667,117

1,693,571

1,718,883
1,767,083
1,825,403
1,879,076
1,927,311

2,014,308
2,051,200
2,077,065
2,100,141
2,121,928

2,144,755
2,166,756
2,182,727
2,197,541
2,211,911

2,226,738
2,238,928
2,248,605
2,260,969
2,272,799




. Figure 3-16 (Cont'd.) ‘

Cinergy Corp.

4901:5-5-03 ‘

ODOE FORM FE1-1B: SERVICE AREA ENERGY FORECAST (MEGAWATT HOURS/YEAR)

> AFTER DSM < PART 2
) ® ©) (10) (11) (12)
(14243
+4+5+6) LOSSES AND (7+8) PLANT (9+10)
TOTAL UNACCOUNTED  NET ENERGY AUXILIARY TOTAL NET
YEAR CONSUMPTION FORc FOR LOAD USE ENERGY GENERATION d
-5 1994 46,901,694 2,870,990 49,772,684 3,565,027 63,337,711 53,716,306
-4 1995 48,632,484 3,034,977 51,667,461 3,571,566 55,238,027 53,631,494
-3 1996 49,778,147 3,599,892 53,378,039 3,731,271 57,109,310 51,946,555
-2 1997 50,472,289 3,217,519 53,689,809 4,105,052 57,794,861 57,327,470
-t 1998 - 52,545,720 3,499,165 56,044,885 4,328,736 60,373,621 59,208,553
0 1999 54,573,624 4,149,629 58,723,253 4,239,137 62,962,390 58,040,800
1 2000 56,040,110 4,262,344 60,302,454 4,136,946 64,439,400 56,533,200
2 2001 57,633,203 4,382,366 62,015,569 4,181,805 66,197,374 57,184,300
3 2002 59,439,468 4,522,128 63,961,596 4,309,491 68,271,086 58,946,000
4 2003 61,526,599 4,681,652 66,208,251 4,555,561 70,763,812 62,299,000
5 2004 60,319,923 4,589,659 64,909,582 4,970,854 69,880,436 67,970,100
6 2005 61,593,622 4,679,277 66,272,899 5,066,588 71,339,488 69,268,600
7 2006 62,597,839 4,748,006 67,345,845 5,109,644 72,455,490 69,842,500
8 2007 61,791,455 4,668,410 66,459,865 4,873,470 71,333,335 66,635,300
9 2008 62,784,822 4,742,409 67,527,231 5,016,171 72,543,402 68,566,700
10 2009 63,759,883 4,813,424 68,573,307 5,080,163 73,653,470 69,464,700
11 2010 64,712,982 4,886,039 69,599,021 5,087,712 74,686,734 69,557,800
12 2011 65,664,757 4,957,557 70,622,314 5,079,548 75,701,863 69,471,200
13 2012 66,453,540 5,016,470 71,470,010 5,125,578 76,595,588 70,107,200
14 2013 67,176,913 5,071,047 72,247,960 5,206,903 77,454,864 71,229,300
15 2014 67,934,445 5,127,073 73,061,518 5,221,706 78,283,224 71,421,600
16 2015 68,708,428 5,184,742 73,893,170 5,225,483 79,118,653 71,482,500
17 2016 69,418,968 5,237,773 74,656,741 5,187,413 79,844,155 70,984,600
18 2017 70,109,075 5,290,899 75,399,974 5,215,203 80,615,176 71,365,000
19 2018 70,848,571 5,346,624 76,195,195 5,267,096 81,462,291 72,059,000
20 2019 71,536,536 5,397,884 76,934,420 5,230,171 82,164,592 71,541,800
(c) Transmission, transformer and other iosses and energy unaccounted for.
(d) The amount of net energy generated or estimated to be generated within the total system. The difference between Column

(12) Net Generation and Column () Net Energy for Load is the net energy purchased from and sold to other utilities by the
reporting utility.
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‘ Figure 3-17 .

Cinergy Corp.

‘ 4901:5-5-01

ODOE FORM FE1-2: FORECAST OF ENERGY DEMAND BY INDUSTRIAL SECTORS (MEGAWATT HOURS/YEAR) a

(OHIO ONLY)
PART 1
(1) 2 3) (4) (5) (6)
SICCODE  11-12 20 23 26 27 28
FOOD AND APPAREL PAPER AND CHEMICALS
COAL KINDRED AND ALLIED PRINTING AND ALLIED

YEAR MINING PRODUCTS PRODUCTS b PRODUCTS PUBLISHING b PRODUCTS

-5 1994 299,434 10,327 463,686 168,881 1,104,508
-4 1895 309,216 8,802 468,049 137,690 1,171,516
-3 1996 : 292,040 9,354 451,362 143,367 1,177,856
-2 1997 299,175 ' 0 444,120 0 1,199,593
-1 1998 306,977 0 454,829 0 1,217,303
0 1999 289,811 0 492,191 0 1,369,672
1 2000 287,450 0 510,527 0 1,402,656
2 2001 286,656 0 522,374 0 1,449,276
3 2002 287,503 0 531,633 0 1,509,340
4 2003 288,688 0 542,023 0 1,673,906
5 2004 290,622 0 551,112 0 1,643,621
6 2005 295,102 0 570,003 0 1,730,393
7 2006 299,151 0 576,872 0 1,816,813
‘ 8 2007 299,607 0 581,181 0 1,892,706
9 2008 299,182 0 585,677 0 1,949,096
10 2009 298,664 0 589,844 0 2,000,947
1" 2010 298,228 0 593,417 0 2,052,119
12 2011 298,279 0 596,679 0 2,102,191
13 2012 298,727 0 600,964 0 2,157,144
14 2013 298,263 0 605,604 0 2,211,890
15 2014 298,214 0 609,111 0 2,266,394
16 2015 298,267 0 612,201 0 2,323,250
17 2016 298,525 0 615,050 0 2,381,164
18 2017 298,873 0 618,824 0 2,443,943
19 2018 299,061 0 622,446 0 2,507,926
20 2019 299,451 0 625,765 0 2,575,244

(a) Figures do not reflect the impact of the projected additional utility directed demand side programs.

(b) SIC 23,27,30, and 34 are included in All Other Industrial.
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‘ Figure 3-17 (Cont'd.) .

Cinergy Corp.
4901:5-5-01

ODOE FORM FE1-2;: FORECAST OF ENERGY DEMAND BY INDUSTRIAL SECTORS (MEGAWATT HOURS/YEAR) a

(OHIO ONLY)
PART 2
") )] (9) (10) (11) (12)
SIC CODE 29 30 32 33 34 35
PETROLEUM RUBBER STONE, CLAY FABRICATED  INDUSTRIAL
AND COAL AND MISC AND GLASS  PRIMARY METAL MACHINERY &

YEAR PRODUCTS PLASTICS b PRODUCTS METALS PRODUCTS b EQUIPMENT

-5 1994 186,311 1,274,467 165,082 308,499

4 1995 165,011 1,319,273 145,262 306,162
-3 1996 : 167,270 1,532,744 142,644 301,159
-2 1997 0o 1,611,470 0 306,763
-1 1998 0 1,586,723 0 311,607
0 1999 0 1,606,190 0 330,951
1 2000 0 1,663,776 0 349,955
2 2001 0 1,707,339 0 366,878
3 2002 0 1,720,293 0 385,416
4 2003 0 1,807,222 0 403,684
5 2004 0 1,906,810 0 418,160
6 2005 0 2,020,400 0 432,914
7 2006 0 2,134,381 0 447 621
8 2007 0 2,210,420 0 460,168
9 2008 0 2,244,334 0 471,574
10 2009 0 2,300,724 0 483,508
11 2010 0 2,362,577 0 495,208
12 2011 0 2,419,800 0 506,138
13 2012 0 2,445,956 0 514,739
14 2013 0 2,474,529 0 522,901
15 2014 0 2,489,511 0 530,883
16 2015 0 2,516,352 0 539,346
17 2016 0 2,527,726 ] 546,657
18 2017 0 2,547,984 0 554,119
19 2018 0 2,562,248 0 561,016
20 2019 0 2,568,305 0 566,978

(a) Figures do not reflect the impact of the projected additional utility directed demand side programs.

(b) SIC 23,27,30, and 34 are included in All Other Industrial.
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|
.’igure 3-17 (Cont'd.) ‘

Cinergy Corp.

‘ 4901:5-5-01

ODOE FORM FE1-2: FORECAST OF ENERGY DEMAND BY INDUSTRIAL SECTOR (MEGAWATT HOURS/YEAR) a

(OHIO ONLY)
PART 3
(13) (14) (15) (16)
SIC CODE 36 37
ELECTRONIC & TRANS- .
OTHER ELEC PORTATION ALL OTHER TOTAL
YEAR EQUIPMENT EQUIPMENT INDUSTRIALS INDUSTRIAL b

5 1994 215,706 628,148 1,164,370 5,458,821
-4 1995 211,489 601,033 1,249,753 5,636,493
-3 1996 © 222312 594,305 1,277,010 5,848,788
2 1997 229,688 600,244 1,404,089 6,095,142
-4 1998 220,103 608,165 1,533,727 6,239,432
| 0 1999 243,790 648,991 1,394,740 6,731,300
1 2000 242,172 658,935 1,438,681 7,106,512
2 2001 251,689 671,341 1,481,043 7,456,018
3 2002 259,489 687,153 1,526,337 7,767,599
4 2003 267,406 708,942 1,579,271 8,144,525
5 2004 276,794 731,443 1,635,903 7,454,465
6 2005 290,273 764,148 1,709,405 7,812,638
7 2006 303,103 785,942 1,780,775 8,144,658
8 2007 311,598 804,812 1,830,541 8,391,033
9 2008 316,184 826,033 1,888,674 8,580,754
10 2009 320,588 837,476 1,941,711 8,773,462
11 2010 325,101 847,379 1,969,310 8,943,339
12 2011 329,771 856,696 1,997,478 9,107,032
13 2012 333,972 863,755 2,025,959 9,241,216
14 2013 337,126 871,093 2,051,184 9,372,690
15 2014 340,712 878,225 2,076,271 9,489,321
16 2015 344,061 887,565 2,103,349 9,624,391
17 2016 347,474 896,101 2,127,313 9,740,010
18 2017 350,381 904,423 2,161,307 9,879,854
19 2018 353,560 913,963 2,192,477 10,012,697
20 2019 356,587 922,253 2,223,914 10,138,497

(a) Figures do not reflect the impact of the projected additional utility directed demand side programs.

(b) The Total Industrial column is equal to the sum of all previous items (1) through (15) . Total Industrial
for a given year is also equal to column (3) Industrial on ODOE Form FE-1A.
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(a)

(b)
(©
(d)
(e)
U]

N b W N =

0 0 N>,

10

1
12
13
14
15

16
17
18
19
20

YEAR

1994
1995.
1996
1997
1998

1999

2000
2001
2002
2003
2004

2005
2006
2007
2008
2009

2010
2011
2012
2013
2014

2015
2016
2017
2018
2019

ODOE FORM FE1-3A: SYSTEM SEASONAL PEAK LOAD FORECAST (MEGAWATTS) a,b

LOAD

3,682
3,838
3,746
3,907
3,981

4,150

4,234
4,322
4,410
4,525
4,638

4,802
4,895
4,979
5,060
5,134

5,202
5,275
5,329
5,389
5,452

5,511
5,565
5617
5,681
5,733

SUMMER

CHANGE d

156

161
74

169

84
88
88
115
113

164
93
84
81
74

68
73
54
60
63

59
54
52
64
52

Figure 3-18

Cinergy Corp.

4901:5-5-01

(OHIO PORTION ONLY)

NATIVE LOAD ¢

PERCENT

CHANGE e LOAD
3,062

4.2 3,302
24 3,379
4.3 2,998
1.9 3,348
4.2 3,613
20 3,687
2.1 3,751
2.0 3,837
26 3,925
2.5 4,032
35 4,139
1.9 4,203
1.7 4,270
1.6 4,334
1.5 4,386
1.3 4,445
1.4 4,498
1.0 4,535
1.1 4,584
1.2 4,638
1.1 4,684
1.0 4,718
0.9 4,759
11 4,805
08 4,848

WINTER f

240
77
-381
350

265

74
64
86
88
107

107
64
67
64
52

59
53
37
49
54

46
34
41

46
43

PART 1

PERCENT
CHANGE e

7.8
2.3
-11.3
1.7

7.9

20
1.7
23
23
2.7

27
1.5
1.6
1.5
1.2

1.3
1.2
0.8
11
1.2

1.0
0.7
0.9
1.0
0.9

To be filled out by utilities operating across Ohio boundaries. The category breakdowns should refer to the Ohio portion of
the utitity's service area. Utilities who do not serve customers in Ohio shall fill out FE1-3B and FE1-3C if applicable.
Figures do not reflect the impact of the projected additional utility directed demand side programs.

Excludes interruptible load.

Difference between reporting year and previous year.
Difference expressed as a percent of previous year.
Winter load reference is to peak loads which occur in the following winter.
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. Figure 3-18 (Cont'd.) .

Cinergy Corp.
‘ 4901:5-5-01

ODOE FORM FE1-3A: SYSTEM SEASONAL PEAK LOAD FORECAST (MEGAWATTS) a,b
(OHIO PORTION ONLY)

PART 2
INTERNAL LOAD ¢
SUMMER WINTER f
PERCENT ' PERCENT
YEAR LOAD CHANGE d CHANGE e LOAD CHANGE d CHANGE e
-5 1994 3,729 3,062
-4 1995. 3,907 178 4.8 3,562 500 16.3
-3 1996 3,795 -112 -2.9 3,379 -183 -5.1
-2 1997 3,903 108 2.8 2,998 -381 -11.3
-1 1998 3,993 90 2.3 3,348 350 11.7
0 1999 4,205 212 6.3 3,644 296 8.8
1 2000 4,288 83 2.0 3,713 69 1.9
2 2001 4,370 82 1.9 3,777 64 1.7
3 2002 4,459 89 2.0 3,863 86 23
4 2003 4,573 114 2.6 3,951 88 2.3
. 5 2004 4,686 113 25 4,058 107 27
6 2005 4,850 164 3.5 4,166 108 27
7 2006 4,943 a3 1.9 4,229 63 1.5
8 2007 5,027 84 1.7 4,296 67 1.6
9 2008 5,109 82 1.6 4,360 64 1.5
10 2009 5,183 74 1.4 4,412 52 1.2
11 2010 5,251 68 1.3 4,471 59 1.3
12 2011 5,323 72 1.4 4,524 53 1.2
13 2012 5,377 54 1.0 4,561 37 0.8
14 2013 5,438 61 11 4,611 50 11
15 2014 5,501 63 1.2 4,664 53 1.1
16 2015 5,559 58 11 4,711 47 1.0
17 2016 5,614 55 1.0 4,744 33 0.7
18 2017 5,666 52 09 4,785 41 0.9
19 2018 5,730 64 1.1 4,831 46 1.0
20 2019 5,781 51 0.9 4,874 43 0.9
(a) To be filled out by utilities operating across Ohio boundaries. The category breakdowns should refer to the Ohio portion of
the utility's service area. Utilities who do not serve customers in Ohio shall fill cut FE1-3B and FE1-3C if applicable.
(b) Figures do not reflect the impact of the projected additional utility directed demand side programs.
(c) Includes interruptible load.
(d) Difference between reporting year and previous year.
(e) Difference expressed as a percent of previous year.
‘ ) Winter load reference is to peak loads which occur in the following winter.
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’ Figure 3-19 ‘

Cinergy Corp.

4901:5-5-01

ODOE FORM FE1-3A: SYSTEM SEASONAL PEAK LOAD FORECAST (MEGAWATTS) a, b
(INDIANA PORTION ONLY)

PART 3
NATIVE LOAD ¢
SUMMER WINTER f
PERCENT . PERCENT
YEAR LOAD CHANGE d CHANGE e LOAD CHANGE d CHANGE e
-5 1994 5,205 4,674
4 1995 5,616 411 7.9 4,966 292 6.3
-3 1996 5,660 44 © 08 5,139 173 35
-2 1997 5,681 21 04 4,784 -355 -6.9
-1 1998 5,704 24 0.4 4,804 21 04
1999 5,705 1 0.0 5,235 431 9.0
1 2000 5,816 11 1.9 5,353 118 23
2 2001 5,946 130 2.2 5,514 161 3.0
3 2002 6,125 179 ) 3.0 5,706 192 3.5
4 2003 6,340 215 3.5 5,793 87 1.5
5 2004 6,436 96 1.5 5,848 55 0.9
6 2005 6,496 60 0.9 5,907 59 1.0
7 2006 6,562 66 1.0 5716 -191 -3.2
8 2007 6,344 -218 -3.3 5,805 89 1.6
9 2008 6,442 98 1.5 5,895 90 1.6
10 2009 6,543 101 1.6 5,991 96 1.6
11 2010 6,649 106 1.6 6,084 93 1.6
12 2011 6,752 103 1.5 6,162 78 13
13 2012 6,839 87 1.3 6,231 69 1.1
14 2013 6,916 77 1.1 6,299 68 1.1
15 2014 6,991 75 1.1 6,371 72 1.1
16 2015 7,072 81 1.2 6,440 69 1.1
17 2016 7,148 76 1.1 6,509 69 1.1
18 2017 7,225 77 1.1 6,578 69 1.1
19 2018 7,302 77 1.1 6,642 64 1.0
20 2019 7,372 70 1.0 6,699 57 0.9
(a) To be filled out by utilities operating across Indiana boundaries. The category breakdown should refer to the
Indiana portion of the utility's service area.
Utilities who do not serve customers in indiana shall fill out FE1-3B and FE1-3C if applicable.
(b) Figures do not reflect the impact of the projected additional utility directed demand side programs.
(c) Excludes interruptible load.
(d) Difference between reporting year and previous year.
(e) Difference expressed as a percent of previous year.
4] Winter load reference is to peak loads which occur in the following winter.
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. Figure 3-19 (Cont'd.)

Cinergy Corp.

4901:5-5-01

ODOE FORM FE1-3A: SYSTEM SEASONAL PEAK LOAD FORECAST (MEGAWATTS) a, b
(INDIANA PORTION ONLY)

INTERNAL LOAD ¢

SUMMER
PERCENT

YEAR LOAD CHANGE d CHANGE e
1994 5,205

1995 5,628 423 - 8.1
1996 5,660 32 0.6
1997 5,681 21 04
1998 5,791 110 1.9
1999 6,050 259 4.5
2000 6,162 112 1.9
2001 6,293 131 2.1
2002 6,473 180 29
2003 6,688 215 3.3
2004 6,785 97 1.5
2005 6,846 61 0.9
2006 6,912 66 1.0
2007 6,694 -218 -3.2
2008 6,792 98 1.5
2009 6,893 101 1.5
2010 6,999 106 1.5
2011 7,102 103 1.5
2012 7,189 87 1.2
2013 7,266 77 1.1
2014 7,341 75 1.0
2015 7,422 81 1.1
2016 7,498 76 1.0
2017 7,575 77 1.0
2018 7,652 77 1.0
2019 7.722 70 0.9

LOAD

4,674
4,966
5,139
4,784
4,804

5,637

5,655
5,818
6,010
6,097
6,153

6,212
6,022
6,110
6,201
6,296

6,389
6,468
6,537
6,604
6,677

6,746
6,815
6,884
6,947
7,005

PART 4
WINTER f
PERCENT
CHANGE d CHANGE e

292 6.3
173 3.5
-355 -6.9
21 0.4
733 15.3
118 2.1
163 2.9
192 33
87 1.4
56 0.9
59 1.0
-190 -3.1
88 1.5
91 1.5
95 1.5
93 1.5
79 1.2
69 1.1
67 1.0
73 1.1
69 1.0
69 1.0
69 1.0
63 09
58 0.8

To be filled out by utilities operating across Indiana boundaries. The category breakdown should refer to the
Indiana portion of the utility's service area.
Utilities who do not serve customers in indiana shall fili out FE1-3B and FE1-3C if applicable.
Figures do not reflect the impact of the projected additional utility directed demand side programs.

Includes

interruptible load.

Difference between reporting year and previous year.
Difference expressed as a percent of previous year.
Winter load reference is to peak loads which occur in the following winter.
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Figure 3-20

Cinergy Comp.
4901:5-5-01

ODOE FORM FE1-3A: SYSTEM SEASONAL PEAK LOAD FORECAST (MEGAWATTS) a, b
(KENTUCKY PORTION ONLY)

NATIVE LOAD ¢

SUMMER WINTER f
PERCENT

YEAR LOAD CHANGE d CHANGE e LOAD CHANGE d
1994 644 602

1995 | 710 66 10.2 611 9
1996 721 N 1.5 645 34
1997 737 16 2.2 588 -57
1998 704 -33 -4.4 585 -3
1999 743 39 5.5 682 97
2000 765 22 3.0 698 16
2001 782 17 22 71 13
2002 803 21 2.7 730 19
2003 826 23 29 748 18
2004 848 22 27 769 21
2005 882 34 4.0 792 23
20086 903 21 24 807 15
2007 918 15 1.7 820 13
2008 934 16 1.7 832 12
2009 947 13 14 841 9
2010 959 12 1.3 852 11
2011 972 13 1.4 861 9
2012 982 10 1.0 868 7
2013 993 11 1.1 877 9
2014 1,005 12 1.2 887 10
2015 1,016 11 1.1 896 9
2016 1,027 11 11 902 6
2017 1,037 10 1.0 910 8
2018 1,049 12 1.2 919 9
2019 1,059 10 1.0 927 8

To be filled out by utilities operating across Kentucky boundaries. The category breakdown should refer to
the Kentucky portion of the utility's service area. Utilities who do not serve customers in Kentucky shall fill
out FE1-3B and FE1-3C if applicable.

Figures do not reflect the impact of the projected additional utility directed demand side programs.
Excludes interruptible load .

Difference between reporting year and previous year.

Difference expressed as a percent of previous year.

Winter load reference is to peak loads which occur in the following winter.
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PART 5

PERCENT
CHANGE e

1.5
5.6
-8.9
-0.5

16.6

23
1.9
2.7
25
2.8

3.0
1.9
1.6
1.5
1.1

1.3
11
0.8
1.0
11

1.0
0.7
0.9
1.0
0.9




(@)

(b)
(c)
(d)
(e)

O b W N =

16
17
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19
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‘ Figure 3-20 (Cont'd.) ‘

Cinergy Corp.
4901:5-5-01
ODOE FORM FE1-3A: SYSTEM SEASONAL PEAK LOAD FORECAST (MEGAWATTS) a,
(KENTUCKY PORTION ONLY)
INTERNAL LOAD c
SUMMER WINTER f
PERCENT

YEAR LOAD CHANGE d CHANGE e LOAD CHANGE d
1894 713 602

1995 747 34 4.8 611 9
1996 763 - 16 21 645 34
1997 741 -22 -2.9 588 -57
1998 744 3 04 585 -3
1999 780 36 . 4.8 683 98
2000 802 22 2.8 698 15
2001 819 17 21 711 13
2002 840 21 2.6 730 19
2003 863 23 27 749 19
2004 885 22 26 770 21
2005 919 34 3.8 792 22
2006 940 21 23 807 15
2007 955 15 1.6 820 13
2008 971 16 1.7 832 12
2009 984 13 1.3 842 10
2010 996 12 1.2 852 10
2011 1,009 13 1.3 862 10
2012 1,019 10 1.0 868 6
2013 1,030 11 1.1 877

2014 1,042 12 1.2 887 10
2015 1,053 11 1.1 896 9
2016 1,064 11 1.0 903 7
2017 1,074 10 0.9 910 7
2018 1,086 12 1.1 919 9
2019 1,096 10 0.9 927 8

To be filled out by utilities operating across Kentucky boundaries. The category breakdowns should refer to
the Kentucky portion of the utility's service area. Utilities who do not serve customers in Kentucky shall fill
out FE1-3B and FE1-3C if applicable.

Figures do not reflect the impact of the projected additional utility directed demand side programs.

Includes interruptible load.

Difference between reporting year and previous year.

Difference expressed as a percent of previous year.

Winter load reference is to peak loads which occur in the following winter.
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b

PERCENT
CHANGE e

1.5
5.6
-8.9
-0.5

16.8

22
1.9
27
286
2.8

29
1.8
16
1.5
1.2

1.2
1.2
0.7
1.0
1.1

1.0
0.8
0.8
1.0
0.9




‘ Figure 3-21 .

Cinergy Corp.
4904:5-5-01
ODOE FORM FE1-3B: SYSTEM SEASONAL PEAK LOAD FORECAST (MEGAWATTS) a, b
PART 1
NATIVE LOAD ¢
SUMMER WINTER f
PERCENT PERCENT
YEAR LOAD CHANGE d CHANGE e LOAD g CHANGE d CHANGE e

-5 1994 9,465 8,336

-4 1995 10,153 688 7.3 8,822 486 58
-3 1996 10,095 -58 -0.6 9,125 303 34
-2 1997 ~ 10,119 24 0.2 8,369 -756 -8.3
-1 1998 10,389 270 - 2.7 8,737 368 4.4

|

0 1999 10,597 208 2.0 ' 9,530 793 9.1

1 2000 10,815 218 21 9,737 207 22

2 2001 11,050 235 2.2 9,976 239 2.5

3 2002 11,338 288 26 10,273 297 3.0

4 2003 11,690 352 341 10,465 192 19

5 2004 11,921 231 2.0 10,649 184 1.8

6 2005 12,180 259 2.2 10,838 189 1.8

7 2006 12,360 180 1.5 10,726 -112 -1.0

8 2007 12,241 -119 -1.0 10,895 169 1.6

9 2008 12,436 195 1.6 11,061 166 1.5
10 2009 12,625 189 1.5 11,218 157 1.4
11 2010 12,810 185 1.5 11,381 163 1.5
12 2011 12,999 189 1.5 11,521 140 1.2
13 2012 13,150 151 1.2 11,634 113 1.0
14 2013 13,299 149 1.1 11,760 126 1.1
15 2014 13,448 149 1.1 11,896 136 1.2
16 2015 13,599 151 11 12,020 124 1.0
17 2016 13,740 141 1.0 12,129 109 09
18 2017 13,879 139 1.0 12,248 119 1.0
19 2018 14,032 153 1.1 12,366 118 1.0
20 2019 14,164 132 09 12,474 108 0.9

(a) To be filled out by companies operating across Ohio boundaries. The category breakdowns should refer to the
utility's total service area (both inside and outside of Ohio).

(b)  Figures do not reflect the impact of the projected additional utility directed demand side programs.

(c) Excludes interruptible load.

(d)  Difference between reporting year and previous year.

(e) Difference expressed as a percent of previous year.

f Winter load reference is to peak loads which occur in the following winter.

(9) 1998 winter company peak
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‘ Figure 3-21 (Cont'd.) ‘

Cinergy Corp.

4901:5-5-01
ODOE FORM FE1-3B: SYSTEM SEASONAL PEAK LOAD FORECAST (MEGAWATTS) a, b

INTERNAL LOAD ¢
SUMMER WINTER f
PERCENT
YEAR LOAD CHANGE d CHANGE e LOAD g CHANGE d
1994 9,581 8,336
1995 10,271 690 72 8,822 486
1996 10,201 -70 -0.7 9,125 303
1997 10,119 -82 -0.8 8,369 -756
1998 10,528 408 - 4.0 8,737 368
1999 11,035 507 4.8 9,864 1127
2000 11,252 217 2.0 10,066 202
2001 11,483 231 21 10,306 240
2002 11,772 289 25 10,604 298
2003 12,124 352 3.0 10,797 193
2004 12,356 232 1.9 10,981 184
2005 12,618 258 241 11,170 189
2006 12,795 180 14 11,058 -112
2007 12,676 -119 -0.9 11,227 169
2008 12,871 195 1.5 11,393 166
2009 13,060 189 1.5 11,550 157
2010 13,246 186 1.4 11,713 163
2011 13,435 189 14 11,854 141
2012 13,586 151 1.1 11,966 112
2013 13,734 148 1.1 12,092 126
2014 13,884 150 1.1 12,228 136
2015 14,035 151 1.1 12,352 124
2016 14,176 141 1.0 12,461 109
2017 14,314 138 1.0 12,580 119
2018 14,467 153 1.1 12,698 118
2019 14,599 132 0.9 12,806 108

To be filled out by companies operating across Ohio boundaries. The category breakdowns should refer to the
utility's total service area (both inside and outside of Ohio).

Figures do not reflect the impact of the projected additional utility directed demand side programs.

Includes interruptible load.

Difference between reporting year and previous year.

Difference expressed as a percent of previous year.

Winter load reference is to peak loads which occur in the following winter.

1998 winter company peak
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PART 2

PERCENT
CHANGE e

5.8
34
-8.3
44

12.9

2.0
24
29
1.8
1.7

1.7
-1.0
1.5
1.5
1.4

1.4
1.2
0.9
11
1.1

1.0
09
1.0
09
0.9




> AFTER DSM <

(@

(b)
©
(d)
(e)

bW -

© o N O»

10

11
12
13
14
15

16
17
18
19
20

YEAR

1994

1995 -

1996
1997
1998

1989

2000
2001
2002
2003
2004

2005
2006
2007
2008
2009

2010
2011
2012
2013
2014

2015
2016
2017
2018
2019

Figure 3-22

Cinergy Corp.

4901:5-5-03

ODOE FORM FE1-3A: SYSTEM SEASONAL PEAK LOAD FORECAST (MEGAWATTS) a
(OHIO PORTION ONLY)

LOAD

3,682
3,799
3,731
3,902
3,981

4,150

4,234
4,322
4,410
4,525
4638

4,802
4,895
4,979
5,060
5,134

5,202
5,275
5,329
5,389
5,452

5511
5,565
5,617
5,681
5,733

NATIVE LOAD b
SUMMER
PERCENT
CHANGEc¢ CHANGEd
117 3.2
-68 -1.8
171 46
79 2.0
169 42
84 2.0
88 2.1
88 2.0
115 2.6
113 25
164 35
93 1.9
84 1.7
81 1.6
74 1.5
68 1.3
73 1.4
54 1.0
60 1.1
63 1.2
59 1.1
54 1.0
52 0.9
64 1.1
52 0.9

PART 1
WINTER e
PERCENT
LOAD CHANGE ¢ CHANGE d
3,062
3,292 230 75
3,364 72 2.2
12,994 -370 -11.0
3,348 354 11.8
3613 265 79
3,687 74 2.0
3,751 64 1.7
3,837 86 23
3,925 88 23
4,032 107 27
4,139 107 27
4,203 64 15
4,270 67 16
4,334 64 1.5
4,386 52 12
4,445 59 1.3
4,498 53 1.2
4,535 37 08
4,584 49 1.1
4,638 54 1.2
4,684 46 1.0
4,718 34 0.7
4,759 41 0.9
4,805 46 1.0
4,848 43 0.9

To be filled out by utilities operating across Ohio boundaries. The category breakdowns should refer to the Ohio

portion of the utility's service area. Utilities who do not serve customers in Ohio shall fill out FE1-3B and FE1-3C if applicable.
Excludes interruptible load.
Difference between reporting year and previous year.
Difference expressed as a percent of previous year.
Winter load reference is to peak loads which occur in the following winter.
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‘ Figure 3-22 (Cont'd.) .

Cinergy Corp.

. 4901:5-5-03

ODOE FORM FE1-3A: SYSTEM SEASONAL PEAK LOAD FORECAST (MEGAWATTS) a
(OHIO PORTION ONLY)

> AFTER DSM < PART 2
INTERNAL LOAD b
SUMMER WINTER e
PERCENT PERCENT
YEAR LOAD CHANGE ¢ CHANGE d LOAD CHANGE ¢ CHANGE d
-5 1994 3,729 3,062
-4 1995 - 3,868 139 3.7 3,652 490 16.0
-3 1996 3,780 -88 2.3 3,364 -188 5.3
-2 1997 3,898 118 3.1 2,994 -370 -11.0
-1 1998 3,993 95 24 3,348 354 11.8
0 1999 4,205 212 53 3.644 296 8.8
1 2000 4,288 83 20 3,713 69 1.9
2 2001 4,370 82 1.9 3,777 64 1.7
3 2002 4,459 89 2.0 3,863 86 23
4 2003 4,573 114 2.6 3,951 88 23
‘ 5 2004 4,686 113 25 4,058 107 2.7
6 2005 4,850 164 3.5 4,166 108 2.7
7 2006 4,943 93 1.9 4,229 63 1.5
8 2007 5,027 84 1.7 4,296 67 1.6
9 2008 5,109 82 1.6 4,360 64 1.5
10 2009 5,183 74 1.4 4,412 52 1.2
11 2010 5,251 68 1.3 4,471 59 1.3
12 2011 5,323 72 1.4 4,524 53 1.2
13 2012 5,377 54 1.0 4,561 37 0.8
14 2013 5,438 61 1.1 4,611 50 1.1
15 2014 5,501 63 1.2 4,664 53 1.1
16 2015 5,559 58 1.1 4,711 47 1.0
17 2016 5,614 55 1.0 4,744 33 0.7
18 2017 5,666 52 0.9 4,785 41 0.9
19 2018 5,730 64 1.1 4,831 46 1.0
20 2019 5,781 51 0.9 4,874 43 0.9
(a) To be filled out by utilities operating across Ohio boundaries. The category breakdowns should refer to the Ohio
portion of the utility's service area. Utilities who do not serve customers in Ohio shall fili out FE1-3B and FE1-3C if applicable.
(b) Includes interruptible load.
(c)- Difference between reporting year and previous year.
(d) Difference expressed as a percent of previous year.
(e) Winter load reference is to peak loads which occur in the following winter.
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‘ Figure 3-23 .

Cinergy Corp.

4901:5-5-03

ODOE FORM FE1-3A: SYSTEM SEASONAL PEAK LOAD FORECAST (MEGAWATTS) a
(INDIANA PORTION ONLY)

> AFTER DSM < PART 3
NATIVE LOAD b

SUMMER WINTER e
PERCENT PERCENT
YEAR LOAD CHANGE ¢ CHANGE d LOAD CHANGEc  CHANGEd
5 1994 5161 : 4,657
4 1995 5,581 420 8.1 4,949 292 6.3
3 1996 5,623 42 0.8 " 5,102 153 3.1
2 1997 5,676 53 0.9 4,778 324 6.4
-1 1998 5703 27 0.5 4,803 25 0.5
0 1999 5,702 -1 0.0 5,230 427 8.9
1 2000 5812 110 1.9 5,348 118 23
2 2001 5,943 131 2.3 5,510 162 3.0
3 2002 6,122 179 3.0 5,702 102 3.5
4 2003 6,336 214 3.5 5,788 86 15
5 2004 6,432 96 15 5,843 55 1.0
6 2005 6,493 61 0.9 5,902 59 1.0
7 2006 6,559 66 1.0 5,711 -191 32
8 2007 6,341 218 33 5,800 89 16
9 2008 6,439 98 15 5,804 94 16
10 2009 6,542 103 1.6 5,990 96 16
11 2010 6,648 106 16 6,083 93 1.6
12 2011 6,751 103 1.5 6,161 78 13
13 2012 6,838 87 1.3 6,231 70 1.1
14 2013 6,916 78 1.1 6,299 68 1.1
15 2014 6,991 75 1.1 6,371 72 11
16 2015 7.072 81 1.2 6,440 69 1.1
17 2016 7.148 76 1.1 6,509 69 1.1
18 2017 7,225 77 1.1 6,578 69 1.1
19 2018 7,302 77 1.1 6,642 64 10
20 2019 7,372 70 1.0 6,699 57 0.9

(a) To be filled out by utilities operating across Indiana boundaries. The category breakdowns should refer to the Indiana
portion of the utility's service area. Utilities who do not serve customer in Indiana shall filt out FE1-3B AND FE1-13C
if applicable. :

(b)  Excludes interruptible load.

(c) Difference between reporting year and previous year.

(d) Difference expressed as a percent of previous year.

(e) Winter load reference is to peak loads which occur in the following winter.

3-136




. Figure 3-23 (Cont'd.) .

Cinergy Corp.
‘ 4901:5-5-03

ODOE FORM FE1-3A: SYSTEM SEASONAL PEAK LOAD FORECAST (MEGAWATTS) a
(INDIANA PORTION ONLY)

> AFTER DSM < PART 4
INTERNAL LOAD b
SUMMER WINTER e
PERCENT PERCENT
YEAR LOAD CHANGE ¢ CHANGEd - LOAD CHANGEc  CHANGEd

-5 1994 5161 . 4,657

4 1995 5,593 432 8.4 4,949 292 6.3

3 1998 5,623 30 0.5 5,102 153 3.1

2 1997 5676 53 0.9 4,778 -324 6.4

1 1998 5,789 113 20 4,803 25 0.5

0 1999 6,047 258 45 5,532 729 15.2

1 2000 6,159 112 1.9 5,651 119 2.2

2 2001 6,290 131 2.1 5,813 162 2.9

3 2002 6,470 180 2.9 6,006 193 33

' 4 2003 6.685 215 3.3 6,093 87 14

5 2004 6,782 97 15 6,148 55 0.9

6 2005 6,843 61 0.9 6,208 60 1.0

7 2006 6,909 66 1.0 6,017 -191 3.1

8 2007 6,691 218 3.2 6,106 89 1.5 |

9 2008 6,789 98 15 6,200 94 15 |
10 2009 6,892 103 15 6,295 95 15 |
11 2010 6,998 106 1.5 6,388 93 15 |
12 2011 7.101 103 1.5 6,466 78 1.2
13 2012 7,188 87 1.2 6,537 71 1.1
14 2013 7,266 78 1.1 6,604 67 1.0
15 2014 7,341 75 1.0 6,677 73 1.1
16 2015 7,422 81 1.1 8,746 69 1.0
17 2016 7,498 76 1.0 6,815 69 1.0
18 2017 7,575 77 1.0 6,884 69 1.0
19 2018 7,652 77 1.0 6,947 63 0.9
20 2019 7,722 70 0.9 7,005 58 0.8

(a) To be filled out by utilities operating across Indiana boundaries. The category breakdowns should refer to the Indiana
portion of the utility's service area. Utilities who do not serve customers in Indiana shall fill out FE1-3B and FE1-3C
if applicable.
(b) Includes interruptible ioad.
(c) Difference between reporting year and previous year.
(d) Difference expressed as a percent of previous year
‘ (e) Winter load reference is to peak loads which occur in the following winter.
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. Figure 3-24 ‘

Cinergy Corp.

4901:5-5-03

ODOE FORM FE1-3A: SYSTEM SEASONAL PEAK LOAD FORECAST (MEGAWATTS) a
(KENTUCKY PORTION ONLY)

> AFTER DSM < PART 5

NATIVE LOAD b

SUMMER , WINTER e
PERCENT PERCENT
YEAR LOAD CHANGEc CHANGEd LOAD CHANGE ¢ CHANGE d
-5 1994 644 v 602
4 1995 710 66 10.2 611 9 1.5
-3 1996 721 1 1.5 " 645 34 5.6
2 1997 736 15 2.1 587 -58 9.0
-1 1998 703 33 45 584 -3 05
0 1999 742 39 5.5 682 98 16.8
1 2000 764 22 3.0 - 897 15 2.2
2 2001 782 18 2.4 710 13 1.9
| 3 2002 802 20 26 729 19 27
1 4 2003 825 23 2.9 747 18 25
5 2004 847 22 27 769 22 29
| 6 2005 881 34 40 791 22 29
‘ 7 2006 902 21 24 806 15 19
8 2007 917 15 1.7 819 13 1.6
| 9 2008 933 16 17 831 12 15
| 10 2009 946 13 14 841 10 1.2
|
11 2010 958 12 1.3 851 10 1.2
| 12 2011 972 14 15 860 9 1.1
13 2012 982 10 1.0 867 7 0.8
14 2013 992 10 1.0 877 10 1.2
15 2014 1,005 13 13 887 10 1.1
16 2015 1,016 1 1.1 896 g 1.0
17 2016 1,027 11 1.1 902 6 0.7
18 2017 1,037 10 1.0 910 8 0.9
19 2018 1,049 12 1.2 919 9 1.0
20 2019 1,059 10 1.0 927 8 0.9
(a) To be filled out by utilities operating across Kentucky boundaries. The category breakdowns

should refer to the Kentucky portion of the utility's service area. Utilities who do not serve
customers in Kentucky shall fill out FE1-3B and FE1-3C if applicable.

(b) Excludes interruptible load. ‘
©) Difference between reporting year and previous year. |
(d) Difference expressed as a percent of previous year.

(e) Winter load reference is to peak loads which occur in the following winter.
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. Figure 3-24 (Cont'd.) .
Cinergy Corp.
‘ 4901:5-5-03
ODOE FORM FE1-3A: SYSTEM SEASONAL PEAK LOAD FORECAST (MEGAWATTS) a
(KENTUCKY PORTION ONLY)
> AFTER DSM < PART 6
INTERNAL LOAD b
SUMMER WINTER e
PERCENT PERCENT
YEAR LOAD CHANGE ¢ CHANGE d LOAD CHANGE ¢ CHANGE d
-5 1994 713 602

-4 1995 747 34 4.8 611 9 1.5

-3 1996 763 16 2.1 645 34 5.6

-2 1997 740 -23 -3.0 587 -58 -9.0

-1 1998 743 3 0.4 584 -3 -0.5

1999 779 36 4.8 682 98 16.8

1 2000 801 22 2.8 697 15 2.2

2 2001 818 17 2.1 710 13 1.9

3 2002 839 21 2.6 729 19 2.7

4 2003 862 23 27 748 19 26

‘ 5 2004 884 22 26 769 21 2.8

6 2005 918 34 38 791 22 2.9

7 2006 939 21 23 806 15 1.9

8 2007 954 15 1.6 819 13 1.6

9 2008 970 16 1.7 831 12 1.5

10 2009 983 13 1.3 841 10 1.2
1 2010 995 12 1.2 851 10 1.2 ;

12 2011 1,008 13 1.3 861 10 1.2

13 2012 1,018 10 1.0 868 7 0.8

14 2013 1,029 11 1.1 877 9 1.0

15 2014 1,042 13 1.3 887 10 11
16 2015 1,053 11 11 896 9 1.0

17 2016 1,064 11 1.0 903 7 0.8

18 2017 1,074 10 0.9 910 7 0.8

19 2018 1,086 12 1.1 919 9 1.0

20 2019 1,096 10 0.9 927 8 0.9

(a) To be filled out by utilities operating across Kentucky boundaries. The category breakdowns

should refer to the Kentucky portion of the utility's service area. Utilities who do not serve
customers in Kentucky shall fill out FE1-3B and FE1-3C if applicable.

(b) Includes interruptible load.
(c) Difference between reporting year and previous year.
(d) Difference expressed as a percent of previous year.

. (e) Winter load reference is to peak loads which occur in the following winter.
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. Figure 3-25 ‘

Cinergy Corp.
4901:5-5-03
ODOE FORM FE1-3B: SYSTEM SEASONAL PEAK LOAD FORECAST (MEGAWATTS) a
> AFTER DSM < PART 1
NATIVE LOAD b, f
SUMMER WINTER e
PERCENT PERCENT
YEAR LOAD CHANGE ¢ CHANGE d LOAD g CHANGE ¢ CHANGE d

-5 1994 9,421 8,319

4 1995 10,079 658 7.0 8,795 476 5.7
-3 1996 10,043 -36 -0.4 9,073 278 32
-2 1997 10,109 66 0.7 8,359 -714 -7.9
-1 1998 10,387 278 28 8,735 376 45

0 1999 10,594 207 20 9,525 790 9.0

1 2000 10,811 217 2.0 9,731 206 2.2

2 2001 11,046 235 2.2 9,970 239 2.5

3 2002 11,334 288 26 10,267 297 3.0

4 2003 11,686 352 31 10,460 193 1.9

5 2004 11,917 231 2.0 10,643 183 1.7

6 2005 12,176 259 2.2 10,832 189 18

7 2006 12,355 179 1.5 10,720 -112 -1.0

8 2007 12,236 -119 -1.0 10,889 169 1.6

9 2008 12,432 196 1.6 11,059 170 1.6
10 2009 12,622 190 1.5 11,216 157 14
11 2010 12,808 186 1.5 11,379 163 1.5
12 2011 12,997 189 1.5 11,519 140 1.2
13 2012 13,148 151 1.2 11,633 114 1.0
14 2013 13,298 150 11 11,760 127 1.1
15 2014 13,448 150 1.1 11,896 136 1.2
16 2015 13,599 151 1.1 12,020 124 1.0
17 2016 13,740 141 1.0 12,129 109 0.9
18 2017 13,879 139 1.0 12,248 119 1.0
19 2018 14,032 153 1.1 12,366 118 1.0
20 2019 14,164 132 09 12,474 108 0.9

(a) To be filled out by companies operating across Ohio boundaries. The category breakdowns should refer
to the utility's total service area (both inside and outside of Ohio).
(b) Excludes interruptible load.
(c) Difference between reporting year and previous year.
(d) Difference expressed as a percent of previous year.
(e) Winter load reference is to peak loads which occur in the following winter.
(f) Historical loads from 1991 to 1995 represent non-coincident peak loads.
(g) 1998 winter company peak
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‘ Figure 3-25 (Cont'd.) .

Cinergy Corp.
. 4901:5-5-03
ODOE FORM FE1-3B: SYSTEM SEASONAL PEAK LOAD FORECAST (MEGAWATTS) a
> AFTER DSM < PART 2
INTERNAL LOAD b, f
SUMMER WINTER e
PERCENT PERCENT
YEAR  LOAD CHANGE ¢ CHANGEd  LOADg  CHANGEc  CHANGEd
5 1994 9,537 8,319
4 1995 10,197 660 6.9 8,795 476 57 |
3 1996 10,149 48 05 9,073 278 32 |
2 1997 10,109 40 .04 8,359 714 79
41 1998 10,525 416 4.1 8,735 376 45 |
0 1999 11,031 506 48 9,858 1,123 12.9 ;
12000 11,247 216 2.0 10,060 202 2.0
2 2001 11478 231 2.1 10,300 240 24
3 2002 11767 289 25 10,508 208 29
4 2003 12120 353 3.0 10,791 193 18
5 2004 12,352 232 19 10,975 184 17
‘ 6 2005 12,611 250 2.1 11,165 190 17
7 2006 12,791 180 14 11,053 12 1.0
8 2007 12,672 -119 0.9 11,221 168 15
9 2008 12,867 195 15 11,391 170 15
10 2009 13,058 191 15 11,548 157 14
11 2010 13244 186 14 11,711 163 14
12 2011 13432 188 14 11,851 140 12
13 2012 13,584 152 1.1 11,965 114 1.0
14 2013 13,733 149 1.1 12,002 127 14
15 2014 13,884 151 1.1 12,228 136 14
16 2015 14,035 151 14 12,352 124 10
17 2016 14,176 141 1.0 12,461 100 0.9
18 2017 14,314 138 10 12,580 119 10
19 2018 14,467 153 1.1 12,608 118 0.9
20 2019 14,599 132 0.9 12,806 108 0.9

(a) To be filled out by companies operating across Ohio boundaries. The category breakdowns
‘ should refer to the utility's total service area (both inside and outside of Ohio).
| (b) Includes interruptible load.
(c) Difference between reporting year and previous year.
‘ (d) Difference expressed as a percent of previous year.
(e) Winter load reference is to peak loads which occur in the following winter.
(f) Historical loads from 1991 to 1995 represent non-coincident peak loads.

. (g) 1998 winter company peak
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ENERGY FORECAST (GWH/YR)
(NET ENERGY FOR LOAD)

YEAR

1999
| 2000
| 2001
| 2002
| 2003
\ 2004
| 2005
1 2006
; 2007
| 2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018
2019
(a)

(b)
(€)

LOW

21,454
21,895
22,380
22,842
23,406
22,685
23,321
23,686
23,922
24,143
24,322
24,476
24,633
24,728
24,800
24,907
25,007
25,074
25,115
25,199
25,268

MOST LIKELY

21,685
22,306
22,973
23,622
24,379
23,863
24,721
25,312
25,783
26,237
26,649
27,037
27,434
27,756
28,059
28,401
28,739
29,035
29,314
29,637
29,942

Figure 3-26

Cinergy

4901:5-5-01

HIGH

22,056
22,858
23,696
24,523
25,474
25,170
26,310
27,157
27,856
28,555
29,215
29,865
30,534
31,118
31,688
32,304
32,932
33,508
34,083
34,713
35,320

Same as column 9 on Form FE1-1A, Part 2.

ODOE FORM FE1-4A RANGE OF FORECASTS
a b
ECONOMIC BANDS
(OHIO PORTION ONLY)

LOW

4,152
4,202
4,252
4,308
4,387
4,464
4,589
4,642
4,684
4,725
4,758
4,785
4,815
4,829
4,849
4,870
4,887
4,901
4,911
4,932
4,943

MOST LIKELY

4,205
4,288
4,370
4,459
4,573
4,686
4,850
4,943
5,027
5,109
5,183
5,251
5,323
5,377
5,438
5,501
5,559
5614
5,666
5,730
5,781

Same as Highest of Summer or Winter of Internal Load on Form FE1-3A, Part 2.

PEAK LOAD FORECAST (MW)

HIGH

4,266
4,380
4,493
4,613
4,762
4,913
5,129
5,263
5,387
5,511
5,628
5741
5,860
5,958
6,065
6,175
6,283
6,385
6,488

6,604

6,707

To be filled out by utilities operating across Ohio boundaries. The category breakdowns should
refer to the Ohio portion of the utility's service area.

Figures do not reflect the impact of the projected additional utility directed demand side programs.




‘ . Figure 3-27 .

Cinergy

‘ 4901:5-5-01

ODOE FORM FE1-4A RANGE OF FORECASTS
ab
ECONOMIC BANDS
(INDIANA PORTION ONLY)

ENERGY FORECAST (GWH/YR) PEAK LOAD FORECAST (MW)
(NET ENERGY FOR LOAD) :

c d
YEAR LOwW MOST LIKELY HIGH Low MOST LIKELY HIGH
1999 33,037 33,253 33,588 5,999 6,050 6,102
2000 33,669 34,113 34,676 6,069 6,162 6,256
2001 34,342 35,035 35,759 6,154 6,293 6,417
2002 35,203 36,186 37,054 6,280 6,473 6,624
2003 36,163 37,483 38,487 6,432 6,688 6,864
2004 35,102 36,752 37,872 6,467 6,785 6,982
2005 35,119 37,084 38,325 6,470 6,846 7,066
‘ 2006 35,168 37,439 38,832 6,479 6,912 7,161
2007 33,495 35,997 37,401 6,228 6,694 6,955
2008 33,695 36,528 38,088 6,265 6,792 7,082
2009 33,893 37,068 38,779 6,302 6,893 7,211
2010 34,110 37,640 39,498 6,343 6,999 7,345 |
2011 34,300 38,196 40,198 6,378 7,102 7,475 |
2012 34,413 38,663 40,809 6,399 7,189 7,588
2013 34,485 39,078 41,366 6,412 7,266 7,692
2014 34,697 39,481 41,778 6,452 7,341 7,769
2015 34,790 39,914 42,347 6,469 7,422 7,874
2016 34,863 40,325 42,887 6,483 7,498 7,975
2017 34,933 40,739 43,421 6,496 7,575 8,074
2018 35,007 41,152 43,959 6,509 7,652 8,174
2019 35,062 41,531 44,464 6,520 7,722 8,268
(a) To be filled out by utilities operating across Indiana boundaries. The category breakdowns

should refer to the Indiana portion of the utility's service area.
(b) Figures do not reflect the impact of the projected additional utility directed demand side programs.
(c) Same as Column 9 on Form FE1-1A, Part 4.

(d) Same as Highest of Summer or Winter of internal Load on Form FE1-3A, Part 4.
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YEAR

1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018

‘ Figure 3-28 ‘

Cinergy
4901:5-5-01

ODOE FORM FE1-4A RANGE OF FORECASTS
ab
ECONOMIC BANDS
(KENTUCKY PORTION ONLY)

ENERGY FORECAST (GWH/YR) PEAK LOAD FORECAST (MW)
(NET ENERGY FOR LOAD)
c d
LOW MOST LIKELY HIGH LOW MOST LIKELY HIGH
3,763 3,803 3,868 770 780 791
3,839 3,911 4,008 786 802 819
3,931 4,035 4,162 797 819 842
4,043 4,181 4,341 811 840 869
4,199 4,374 4,570 827 863 898
4,108 4,322 4,558 843 885 927
4,240 4,495 4,784 869 919 971
4,325 4,622 4,959 882 940 1,001
4,367 4,706 5,085 890 955 1,023
4,407 4,790 5,213 898 971 1,047
4,438 4,862 5,330 903 984 1,068
4,461 4,928 5,444 908 996 1,089
4,488 4,998 5,563 913 1,009 1,111
4,504 5,056 5,668 915 1,019 1,130
4,514 5,107 5,767 918 1,030 1,149
4,534 5,170 5,880 923 1,042 1,170
4,552 5,231 5,994 926 1,053 1,190
4,565 5,286 6,100 929 1,064 1,210
4,572 5,336 6,205 931 1,074 1,229
4,588 5,396 6,320 935 1,086 1,252
4,600 5,451 6,430 937 1,096 1,271

2019
(a)

(b)

(c)
(d)

To be filled out by utilities operating across Kentucky boundaries. The category breakdowns
should refer to the Kentucky portion of the utility’s service area.

Figures do not reflect the impact of the projected additional utility directed demand side
programs.

Same as Column 9 on Form FE1-1A, Part 6.

Same as Highest of Summer or Winter of internal Load on Form FE1-3A, Part'6.
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. Figure 3-29 .

Cinergy
4901:5-5-01
ODOE FORM FE1-4B RANGE OF FORECASTS

ab
ECONOMIC BANDS

ENERGY FORECAST (GWH/YR) PEAK LOAD FORECAST (MW)
(NET ENERGY FOR LOAD)

. c d
YEAR LOW MOST LIKELY HIGH LOW  MOST LIKELY HIGH
1999 58,262 58,749 59,520 10,920 11,035 11,160
2000 59,411 60,339 61,550 11,058 11,252 11,455
2001 60,660 62,052 63,626 11,203 11,483 11,752
2002 62,096 63,998 65,926 11,399 11,772 12,106
2003 63,776 66,244 68,540 11,647 12,124 12,524
2004 61,903 64,946 67,609 11,773 12,356 12,822
2005 62,689 66,309 69,428 11,929 12,615 13,166
2006 63,187 67,382 70,958 12,003 12,795 13,425
2007 61,792 66,496 70,352 11,802 12,676 13,365
2008 62,253 67,563 71,865 11,887 12,871 13,640
2009 62,662 68,589 73,335 11,963 13,060 13,907
2010 63,056 69,614 74,817 12,035 13,246 14,175
2011 63,430 70,638 76,307 12,106 13,435 14,446
2012 63,654 71,485 77,606 12,144 13,586 14,676
2013 63,808 72,254 78,832 12,179 13,734 14,906
2014 64,147 73,062 79,974 12,245 13,884 15,114
2015 64,358 73,893 81,285 12,282 14,035 15,348
2016 64,511 74,657 82,506 12,313 14,176 15,570
2017 64,630 75,400 83,721 12,337 14,314 15,791
2018 64,802 76,195 85,004 12,376 14,467 16,029
2019 64,940 76,934 86,227 12,400 14,599 16,245

(a) To be filled out by utilities operating across Ohio boundaries. The category breakdowns
should refer to the utility's total service area (both inside and outside Ohio).

(b) Figures do not reflect the impact of the projected additional utility directed demand side programs
(c) Same as Column 9 on Form FE1-1B, Part 2.

(d) Same as Highest of Summer or Winter of Internal Load on Form FE1-3B, Part 2.
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’ Figure 3-30 .

Cinergy

4901:5-5-03

ODOE FORM FE1-4A RANGE OF FORECASTS
a
ECONOMIC BANDS
(OHIO PORTION ONLY)
> AFTER DSM <

ENERGY FORECAST (GWH/YR) PEAK LOAD FORECAST (MW)
(NET ENERGY FOR LOAD)
b c

YEAR LOw MOST LIKELY HIGH LOW MOST LIKELY HIGH
1999 - 21,454 21,685 22,056 4,152 4,205 4,266
2000 21,895 22,306 22,858 4,202 4,288 4,380
2001 22,380 22,973 23,696 4,252 4,370 4,493
2002 22,842 23,622 24,523 4,308 4,459 4,613
2003 23,406 24,379 25474 4,387 4,573 4,762
2004 22,685 23,863 25,170 4,464 4,686 4,913
2005 23,321 24,721 26,310 4,589 4,850 5,129
2006 23,686 25,312 27,157 4,642 4,943 5,263
2007 23,922 25,783 27,856 4,684 5,027 5,387
2008 24,143 26,237 28,555 4,725 5,109 5,511
2009 24,322 26,649 29,215 4,758 5,183 5,628
2010 24,476 27,037 29,865 4,785 5,251 5,741
2011 24,633 27,434 30,534 4,815 5,323 5,860
2012 24,728 27,756 31,118 4,829 5,377 5,958
2013 24,800 28,059 31,688 4,849 5,438 6,065
2014 24,907 28,401 32,304 4,870 5,501 6,175
2015 25,007 28,739 32,932 4,887 5,559 6,283
2016 25,074 29,035 33,508 4,901 5,614 6,385
2017 25,115 29,314 34,083 4911 5,666 6,488
2018 25,199 29,637 34,713 4,932 5,730 6,604
2019 25,268 29,942 35,320 4,943 5,781 6,707

(a) To be filled out by utilities operating across Ohio boundaries. The category

breakdowns should refer to the Ohio portion of the utility's service area.
(b) Same as Column 9 on Form FE1-1A, Part 2.

(c) Same as Highest of Summer or Winter of Internal Load on Form FE1-3A, Part 2.
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ODOE FORM FE1-4A RANGE OF FORECASTS

Figure 3-31

Cinergy

4901:5-5-03

ECONOMIC BANDS

a

(INDIANA PORTION ONLY)

ENERGY FORECAST (GWH/YR)

(NET ENERGY FOR LOAD)
YEAR LOW  MOST LIKELY
1999 33,017 33,233
2000 33,638 34,082
2001 34,310 35,004
2002 35,172 36,155
2003 36,132 37,451
2004 35,070 36,721
2005 35,088 37,053
2006 35,137 37,408
2007 33,464 35,966
2008 33,663 36,497
2009 33,883 37,058
2010 34,100 37,629
2011 34,290 38,185
2012 34,402 38,653
2013 34,484 39,077
2014 34,697 39,481
2015 34,790 39,914
2016 34,863 40,325
2017 34,933 40,739
2018 35,007 41,152
2019 35,062 41,531

(@

(b)

HIGH

33,567
34,645
35,727
37,023
38,456
37,840
38,294
38,800
37,370
38,056
38,769
39,488
40,188
40,799
41,365
41,778
42,347
42,887
43,421
43,959
44,464

> AFTER DSM <

Low

5,996
6,066
6,151
6,277
6,429
6,464
6,467
6,476
6,225
6,262
6,301
6,342
6,377
6,398
6,412
6,452
6,469
6,483
6,496
6,509
6,520

PEAK LOAD FORECAST

MOST LIKELY

6,047
6,159
6,290
6.470
6,685
6,782
6,843
6,909
6,691
6,789
6,892
6,998
7,101
7,188
7,266
7,341
7,422
7,498
7,675
7,652
7,722

(MW)

HIGH

6,099
6,253
6,414
6,621
6,861
6,979
7,063
7.158
6,952
7,079
7,210
7,344
7,474
7,587
7,692
7,769
7,874
7,975
8,074
8,174
8,268

To be filled out by utilities operating across Indiana boundaries. The category breakdowns

should refer to the Indiana portion of the utility's service area.

Same as Column 9 on Form FE1-1A, Part 4.

Same as Highest of Summer or Winter of Internal Load on Form FE1-3A, Part 4.
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ENERGY FORECAST (GWH/YR)

ODOE FORM FE1-4A RANGE OF FORECASTS

Figure 3-32

Cinergy

4901:5-5-03

ECONOMIC BANDS

a

(KENTUCKY PORTION ONLY)

(NET ENERGY FOR LOAD)

YEAR

1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018
2019

(b)
()

LOW

3,758
3,834
3,926
4,038
4,194
4,103
4,235
4,320
4,362
4,402
4,433
4,456
4,483
4,499
4,509
4,534
4,552
4,565
4,572
4,588
4,600

MOST LIKELY

3,798
3,906
4,030
4,176
4,369
4,317
4,490
4,617
4,701
4,785
4,857
4,923
4,993
5,051
5,102
5,170
5,231
5,286
5,336
5,396
5,451

> AFTER DSM <

HIGH

3,863
4,003
4,157
4,336
4,565
4,553
4,779
4,954
5,080
5,208
5,325
5,439
5,658
5,663
5,762
5,880
5,994
6,100
6,205
6,320
6,430

Low

769
785
796
810
827
842
868
882
889
897
902
907
912
915
918
923
926
929
931
935
937

MOST LIKELY

PEAK LOAD FORECAST

779
801
818
839
862
884
918
939
954
970
983
995
1,008
1,018
1,029
1,042
1,053
1,064
1,074
1,086
1,096

(MW)

HIGH

790
818
841
868
897
926
971
1,000
1,022
1,046
1,067
1,088
1,110
1,129
1,148
1,170
1,190
1,210
1,229
1,252
1,271

To be filled out by utilities operating across Ohio boundaries. The category breakdowns

should refer to the Kentucky portion of the utility's service area.

Same as Column 9 on Form FE1-1A, Part 6.

Same as Highest of Summer or Winter of Internal Load on Form FE1-3A, Part 6.
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‘ Figure 3-33 .

Cinergy
. 4901:5-5-03

ODOE FORM FE1-4B RANGE OF FORECASTS
a
ECONOMIC BANDS

> AFTER DSM <

ENERGY FORECAST (GWH/YR) PEAK LOAD FORECAST (MW)
(NET ENERGY FOR LOAD)
b c
YEAR LOW MOST LIKELY HIGH LOwW MOST LIKELY HIGH
1999 58,236 58,723 59,494 10,917 11,031 11,156
2000 59,375 60,302 61,514 11,053 11,247 11,451
2001 60,624 62,016 63,689 11,199 11,478 11,748
2002 62,060 63,962 65,890 11,394 11,767 12,102
2003 63,740 66,208 68,504 11,642 12,120 12,520
2004 61,867 64,910 67,573 11,769 12,352 12,818
2005 62,653 66,273 69,392 11,924 12,611 13,162
2006 63,151 67,346 70,922 11,999 12,791 13,420
2007 61,756 66,460 70,316 11,798 12,672 13,360
2008 62,217 67,527 71,829 11,883 12,867 13,635
. 2009 62,647 68,573 73,320 11,961 13,058 13,905
2010 63,040 69,599 74,802 12,033 13,244 14,172
2011 63,415 70,622 76,292 12,104 13,432 14,444
2012 63,638 71,470 77,591 12,141 13,584 14,674
2013 63,802 72,248 78,826 12,178 13,733 14,905
2014 64,147 73,062 79,974 12,245 13,884 15,114
2015 64,358 73,893 81,285 12,282 14,035 15,348
2016 64,511 74,657 82,506 12,313 14,176 15,570
2017 64,630 75,400 83,721 12,337 14,314 15,791
2018 64,802 76,195 85,004 12,376 14,467 16,029
2019 64,940 76,934 86,227 12,400 14,599 16,245
(a) To be filled out by utilities operating across Ohio boundaries. The category breakdowns

should refer to the utility's total service area (both inside and outside Ohio).
(b) Same as Column 9 on Form FE1-1B, Part 2.

(c) Same as Highest of Summer or Winter of Internal Load on Form FE1-3B, Part 2.
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' Figure 3-35 _ .

Cinergy

4901:5-5-01

ODOE FORM FE1-5 PART 2: NET MONTHLY INTERNAL LOAD FORECAST (MEGAWATTS) a

YEAR 0 1999 OHIO b INDIANA b KENTUCKY b SYSTEM c POOL d
January 3,599 5,437 669 9,704 9,704
February 3,346 5,372 633 9,351 9,351
March 2,965 4,819 562 8,346 8,346
April 2,861 4,413 497 7,771 7,771
May 3,073 4,809 531 8,412 8,412
June 3,620 5,715 630 9,966 9,966
July 3,994 6,036 683 10,713 © 10,713
August 4,205 6,050 780 11,035 11,035
September 4,124 5,416 710 - 10,250 10,250
October 2,894 4,477 503 7,874 7,874
November 3,037 4,889 538 8,464 8,464
December 3,638 5,281 605 9,525 9,525

YEAR 1 2000

January 3,644 5,537 683 9,864 9,864
February 3,392 5,471 644 9,508 9,508
March 3,007 4,908 572 8,487 8,487
April 2,911 4,495 509 7,914 7,914
May 3,126 4,898 543 8,568 8,568
June 3,684 5,821 646 10,151 10,151
July 4,069 6,147 704 10,920 10,920
August 4,288 6,162 802 11,252 11,252
September 4,204 5,517 731 10,452 10,452
October 2,945 4,560 516 8,021 8,021
November 3,085 4,980 552 8,617 8,617
December 3,692 5,379 621 9,692 9,692
(a) Figures do not reflect the impact of the projected additional utility
directed demand side programs.
| (b) Utilities operating solely in Ohio, Indiana, and Kentucky shall
‘ provide data fore these columns only.
: (c) Utilities operating across Ohio, Indiana, and Kentucky boundaries shall
| provide data for the System column.
(d) Members of a pool or holding company operated on a system basis spanning

spanning state boundaries shall provide for the total pool in this column
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ODOE FORM FE1-5 PART 1:

YEAR O

January
February
March
April
May

June
July
August
September
October
November
December

January
February
March
April
May

June
July
August
September
October
November
December

(a)
(b)

(c)

(d)

1999

2000

Figure 3-34

Cinergy
4901:5-5-01

NET MONTHLY ENERGY FORECAST (MEGAWATT HOURS) a

OHIO b INDIANA b KENTUCKY b SYSTEM c¢ POOL d
2,027,745 3,040,591 354,653 5,423,736 5,423,736
1,763,810 2,697,230 313,948 4,775,708 4,775,708
1,769,203 2,702,405 317,297 4,789,570 4,789,570
1,552,582 2,464,490 273,635 4,291,293 4,291,293
1,610,389 2,542,887 284,154 4,437,978 4,437,978
1,737,848 2,790,802 299,556 4,828,824 4,828,824
1,957,428 3,062,357 341,879 5,362,377 5,362,377
2,032,494 2,997,838 353,940 5,385,015 5,385,015
1,861,041 2,637,840 322,577 4,822,151 4,822,151
1,734,725 2,632,939 299,998 4,668,229 4,668,229
1,710,700 2,691,853 304,886 4,708,003 4,708,003
1,926,813 2,992,158 336,541 5,256,189 5,256,189
2,076,676 3,115,990 362,326 5,555,752 5,555,752
1,805,668 2,766,874 320,495 4,893,765 4,893,765
1,813,740 2,771,418 323,757 4,909,590 4,909,590
1,597,747 2,530,161 281,105 4,409,610 4,409,610
1,660,325 2,609,792 292,122 4,562,797 4,562,797
1,791,277 2,863,039 308,208 4,963,153 4,963,153
2,018,847 3,139,017 353,417 5,512,009 5,512,009
2,095,187 3,074,221 365,929 5,536,094 5,536,094
1,921,199 2,708,474 333,752 4,964,132 4,964,132
1,786,831 2,702,845 309,406 4,799,660 4,799,660
1,760,434 2,762,918 314,451 4,838,377 4,838,377
1,978,481 3,068,032 346,491 5,393,692 5,393,692

Figures do not reflect the impact of the projected additional utility dir
programs.

Utilities operating solely in Ohio, Indiana, and Kentucky shall provided
columns only.

Utilities operating across Ohio, Indiana, and Kentucky boundaries shall p
for the System column.

Members of a pool or holding company operated on a system basis spanning
boundaries shall provide for the total pool in this column.
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' Figure 3-36 .

Cinergy .
|

FORM FE1-5 PART 3: MONTHLY FORECAST OF PEAK LOAD AND RESOURCES [In MegaWatts] |

> BEFORE DSM < Current Calendar Year [Year 1999 ]

MONTH >  JAN EEB MAR ARR MAY [JUN UL AUG  SEP QCI NOV  DEC
Net Demonstrated Capability 11533 11533 11533 11533 11533 11533 11533 11533 11533 11533 11533 11533

Net Seasonal Capability 11518 11518 11518 11364 11364 11261 11261 11261 11261 11364 11364 11365
Purchases 304 304 304 304 304 517 817 817 407 304 304 304
Sales 185 185 70 70 70 70 70 70 70 70 70 120
Available Capacity 11637 11637 11752 11598 11598 11708 12008 12008 11658 11598 11598 11549
Native Load 9417 9064 8089 7515 8156 9573 10320 10597 9812 7573 8162 9192
Available Reserve 2220 2573 3663 4084 3442 2135 1688 1411 1846 4026 3436 2357
Internal Load[1] 9704 9351 8346 717 8412 9966 10713 11035 10250 7874 8464 9525
Reserve 1933 2286 3406 3827 3186 1742 1296 973 1409 3724 3135 2025
Next Calendar Year [Year 2000 ]

MONTH > AN  EEE MAR ARR MAY LN L aug SEE oI NOv  DEC
Net Demonstrated Capability 11533 11533 11533 11533 11533 11538 11538 11538 11538 11338 11338 11538 '
Net Seasonal Capability 11363 11365 11365 11364 11364 11266 11266 11266 11266 11369 11369 11370
Purchases 4 4 4 4 4 1464 1464 1464 104 4 4 4
Sales 120 120 70 70 70 70 70 70 70 70 70 70
Available Capacity 11249 11249 11299 11298 11298 12660 12660 12660 11300 11303 11303 11304
Native Load 9531 9174 8185 7612 8265 9714 10483 10815 10015 7719 8315 9359
Available Reserve 1719 2075 3118 3687 3033 2946 2177 1846 1285 3585 2989 1946
Internal Load{1} 9864 9508 8487 7914 8568 10151 10920 11251 10452 8021 8617 9692
Reserve 1385 1742 2812 3384 2731 2510 1740 1409 849 3282 2686 1612

[1] INTERNAL LOAD EQUALS NATIVE LOAD PLUS INTERRUPTIBLE LOAD.
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ODOE FORM FE1-5 PART 1:

> AFTER DSM <

January
February
March
April
May

June
July
August
September
October
November
December

January
February
March
April
May
June
July
August
September
October
November
December
(a)

{b)
(c)

(d)

1999

2000

2,027,745
1,763,810
1,769,203
1,552,582
1,610,389

1,737,848.

1,957,428
2,032,494
1,861,041
1,734,725
1,710,700
1,926,813

2,076,676
1,805,668
1,813,740
1,597,747
1,660,325
1,791,277
2,018,847
2,095,187
1,921,199
1,786,831
1,760,434
1,978,481

Figure 3-37

Cinergy

4901:5-5-01

NET MONTHLY ENERGY FORECAST

INDIANA b KENTUCKY b
3,037,605 354,236
2,694,382 313,532
2,699,489 316,880
2,462,966 273,218
2,541,375 283,737
2,790,086 299,139
3,061,603 341,462
2,997,108 353,523
2,637,154 322,160
2,631,429 299,581
2,690,345 304,469
2,989,032 336,124
3,111,345 361,909
2,762,538 320,078
2,766,914 323,340
2,527,925 280,688
2,607,602 291,705
2,862,073 307,791
3,137,989 353,000
3,073,231 365,512
2,707,549 333,335
2,700,641 308,989
2,760,697 314,034
3,063,106 346,074

(MEGAWATT HOURS) a

5,420,333
4,772,443
4,786,237
4,289,352
4,436,049
4,827,691
5,361,206
5,383,867
4,821,048
4,666,302
4,706,078
5,252,646

5,550,690
4,889,012
4,904,669
4,406,957
4,560,190
4,961,770
5,510,564
5,534,687
4,962,790
4,797,039
4,835,739
5,388,349

5,420,333
4,772,443
4,786,237
4,289,352
4,436,049
4,827,691
5,361,206
5,383,867
4,821,048
4,666,302
4,706,078
5,252,646

5,550,690
4,889,012
4,904,669
4,406,957
4,560,190
4,961,770
5,510,564
5,534,687
4,962,790
4,797,039
4,835,738
5,388,349

Figures reflect the impact of the projected additional utility directed
demand side programs.
Utilities operating solely in Ohio, Indiana, and Kentucky shall provide
data for these columns only.
Utilities operating across Ohio, Indiana, and Kentucky boundaries shall
provide data for the System column.
Members of a pool or holding company operated on a system basis

spanning state boundaries shall provide data for the total pool in this

column.
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. ‘ Figure 3-38 .

Cinergy

4901:5-5-03

ODOE FORM FE1-5 PART 2: NET MONTHLY INTERNAL PEAK LOAD FORECAST (MEGAWATTS) a

> AFTER DSM «<

January
February
March
April
May

June’

July
August
September
October
November
December

January
February
March
April
May
June
July
August
September
October
November
December
(a)

(b)
(c)

(d)

1999

2000

OHIO b INDIANA b KENTUCKY b SYSTEM ¢ POOL d
3,599 5,435 668 9,701 9,701
3,346 5,370 632 9,348 9,348
2,965 4,815 561 8,341 8,341
2,861 4,411 496 7,768 7,768
3,073 4,807 530 8,409 8,409
3,620 . 5,713 630 9,963 9,963
3,994 6,034 682 10,710 10,710
4,205 6,048 779 11,032 11,032
4,124 5,414 709 10,247 10,247
2,894 4,474 502 7,870 7,870
3,037 4,888 537 8,461 8,461
3,638 5,279 605 9,522 9,522
3,644 5,533 682 9,858 9,858
3,392 5,467 643 9,502 9,502
3,007 4,899 571 8,478 8,478
2,911 4,492 508 7,910 7,910
3,126 4,895 542 8,564 8,564
3,684 5,818 645 10,147 10,147
4,069 6,144 703 10,916 10,916
4,288 6,159 801 11,248 11,248
4,204 5,514 730 10,448 10,448
2,945 4,555 515 8,015 8,015
3,085 4,978 551 8,614 8,614
3,692 5,374 620 9,687 9,687

Figures reflect the impact of the projected additional utility directed
demand side programs.

Utilities operating solely in Ohio, Indiana, and Kentucky shall provide
data for these columns only.

Utilities operating across Ohio, Indiana, and Kentucky boundaries shall
provide data for the system column.

Members of a pool or holding company operéted on a system basis
spanning state boundaries shall provide data for the total pool

in this column.
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Figure 3-39

Cinergy

FORM FEI-5 PART 3: MONTHLY FORECAST OF PEAK LOAD AND RESOURCES [In MegaWaits]

> AFTER DSM <
IMONTH >

Net Demonstrated Capability
Net Seasonal Capability
Purchases
Sales
Available Capacity
Native Load
Available Reserve
Internal Load{1}

Reserve

MONTH >
Net Demonstrated Capability

Net Seasonal Capability
Purchases

Sales

Available Capacity
Native Load

Available Reserve
Internal Load[1]

Reserve

Current Calendar Year
AN [EB MAR
11533 11533 11533
11518 11518 11518

304 304 304

185 185 70
11637 11637 11752
9414 9061 8085
2223 2576 3668
9701 9348 8341
1936 2289 3411
Next Calendar Year

AN EEE MAR
11533 11533 11533
11365 11365 11365
4 4 4
120 120 70
11249 11249 11299
9525 9169 8175
1724 2081 3124
9858 9502 8478
1391 1747 2822

[Year
ALR
11533
11364
304
70
11598
7512
4087
7768

3830

[Year

11533

11364

70
11298
7607
3691
7910

3388

1999 |
MAY
11533 11533
11364 11261
304 517
70 70
11598 11708
8153 9570
3445 2138
8409 9963
3189 1746
2000 ]
MAY LN
11533 11538
11364 11266
4 1464
70 70
11298 12660
8261 9710
3037 2950
8564 10147
2735 2513

11533

11261

817

70

12008

10317

1691

10710

1299

11538

11266

1464

70

12660

10479

2181

10916

1744

11533

11261

817

70

12008

10594

1414

11032

976

11538

11266

1464

70

12660

10811

1849

11248

1413

4N AL AUG SER

11533

11261

467

70

11658

9809

1849

10247

1412

11538

11266

70

11300

10011

1289

10448

852

{1] INTERNAL LOAD EQUALS NATIVE LOAD PLUS INTERRUPTIBLE LOAD.
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11533

11364

304

70

11598

7569

4030

7870

3728

11538

11369

70

11303 -

7713

3591

8015

3288

11533

11364

304

70

11598

8160

3438

8461

3137

11538

11369

70

11303

8312

2991

8614

2689

11533

11365

304

120

11549

9189

2360

9522

2028

11538

11370

70

11304

9353

1951

9687

1618




4. DEMAND-SIDE MANAGEMENT RESOURCES

.Inﬁroduction

Cinergy, its customer representatives, and its regulators
have begun taking steps to prepare for a competitive
utility industry, not by abandoning energy efficiency,
conservation, and demand reduction, but by shifting from
ratepayer-subsidized Demand-Side Management (DSM)
programs to market-based, customer-driven energy-
efficiency related products and services. Since the 1996
IRP was filed in Ohio on October 1, 1996, several key
developments have dramatically changed the DSM portfolios

of both CG&E and PSI.

CG&E - OHIO

On December 19, 1996, the PUCO issued an order in the
1995 Electric Long-Term Forecast Report proceeding, Case
No. 95-203-EL-FOR, et al. 'The primary issues in that
proceeding dealt with the role of DSM in an increasingly
competitive environment. 1In its Order in the Case, the
PUCO recognized that the fundamental assumption that
validates DSM, namely the inherent cost sharing linkage
among all customers of a utility, is no longer valid in

an open access, customer choice environment. This calls

into question the sustainability of cost transfers




between participants and non-participants as the industry

moves toward customer choice at the retail level.

) 3
t

In an effort to "...balance the probable future of an
open access environment and the inherent delinkage of DSM
cost sharing discussed above, with the potential for
future DSM initiatives to p?oduce avoided cost

savings..."' the following changes were made.

First, the Total Resource Gost.(TRé) cost-effectiveness
test for DSM programs was revised to include only:
e Avoided environmental costs baséd on the internal
cost to the utility of same;
e Avoided capacity costs that will occur over the next
five years; and |
e Fuel costs, but only after a demonstration that fuel
cost savings resulted in benefits to all customers

or the particular customer class.?

Second, the PUCO expreSsed'concerns about the potential
for stranded investment resulting from utilities’
investments in DSM, in general, and CG&E’s deferral
balance in particular, and concluded that steps should be

taken immediately to minimize the risk.

! order in Case No. 95-203-EL-FOR et al. at 19.
? 1d. at 20.




‘ "Our primary concern with DSM investments in the
transition to a deregulated industry is the level
of deferred DSM program costs, lost revenues, and
shared savings which captive ratepayers and/or
company shareholders may have to absorb without
corresponding benefits in capacity or energy cost |

savings.™

\
|
"Therefore, we believe It 1Is In best interests of
the company’s shareholders and ratepayers alike to

\

take immediate steps to minimize the risk of
stranded investment in DSM deferrals where

feasible. ™

Finally, the PUCO reaffirmed its commitment to the
Collaborative process in Ohio and ordefed that up to one-
half of the annual $4.8 million currently collected in
rates should be allocated to community-beneficial energy
conservation programs approved by the Collaborative and
directed that the Collaborétive should focus on programs
which benefit difficult-to-reach segments of the
residential market such as low-income customers. The
PUCO’s order also allows the costs associated with

programs that do not pass cost-effectiveness tests to be

® 1d4. at 21.
‘ ' 1d. at 21.




included in this amount as long as they are recommended
by the Collaborative and approved by the PUCO. It
further ordered that the balance of the $4.8 million be
allocated to reduce deferrals attributable to CG&E’s

prior DSM programs.

In January 1997, the Cinergy Energy Collaborative was
dissolved and reorganized as the Cinergy/Community Energy
Partnership ("CCEP") with a charter reflecting the
Commission's order re-emphasizing its focus on
residential customers, particularly iow-income and
disadvantaged customers. Following its meeting with
Chairman Glazer in February 1997, the CCEP began
redefining and repositioning itself to implement the

provisions of the Commission’s Order.

The CCEP installed a new Board and developed the
following new charter:
"The purpose of the Cinergy/Community Energy
Partnership is to give Cinergy guidance and make
recommendations on cost-effective programs that will
benefit all residential customers, especially low
incbme, and help the community become more energy

efficient. The focus should be on the disadvantaged




members of the community through weatherization

assistance and help with PIPP [Percentage of Income

Payment Plan]."”

Consistent with its new charter, the CCEP discontinued
funding for all programs that were not focused on the
residential class. Since the CCEP Board did not
recommend funding of the following programs through
amounts already recovered in rates, and CG&E recognized
the need to minimize the risks associated with its
growing deferral balance, the following programs are no
longer offered:
. * Industrial Competitiveness Center

e Commercial/Industrial Energy Audit

e Commercial/Industrial Lighting Rebate

. Commercial/industrial Lighting Technical Assistance

e Commercial/Industrial Adjustable Speed Drives

. Commercial/Industrial.Premium Efficiency Motor

e Commercial/Industrial Customized Efficiency Audit

e Thermal Energy Storage

The following programs are currently offered:

e Electric Weatherization




* Energy Decisions Workshops

e Energy Efficient Refrigerator Replacement
e Energy-Recycle Education Awareness Program
* Energy Maintenance Services

* General Use Program

* Homebuyers' Workshop

e Home Energy House Call

e Internet Audit Tool

* Learn and Earn Program

* New Home Efficient Refrigerators

* New Home Owners' Training

¢ Non-Profit Energy Management Pilot Program (NEMP)

* Ohio Energy Project (formerly Ohio NEED)

The CCEP Board established a long term planning process
that enables the CCEP Board to compare and develop
programs that best serve the low income and community
residents in the territory. The planning cycle:

* Allows the Board to coordinate the planning efforts.

e Allows the Board to make compafisons as to the value

and merits of each program option.
e Provides clear expectations of task forces and

existing program managers.




e Increases decision making time efficiency.

e Coincides with the annual budgets.

Union Light, Heat and Power (ULH&P) - KENTUCKY

As described in the April 1997 filing, the Kentucky
Collaborative has continually considered the proper role
of DSM as the industry moves toward retail competition.
As a result, the Collaborative has focused on innovative
low cost approaches for influencing the market, such as
educational programs and collaborations with groups such
as homebuilders’ associations. It is continuing to work
to leverage community and state funding sources to
complement the ratepayer-provided program funds. As
described in the previous IRP, the Commercial and
Industrial (C&I) Work Team reviewed the C&I DSM program
and decided not to request funding for their continuation
beyond 1998. The primary reasons included: the lack of
participation in the programs; the uncertainty that non-
participants would realize projected benefits in a
competitive environment; the belief that changes in the
electric industry were driving the development of
alternative approaches to conservation and/or load shape
improvement that might be more sustainable than non-

participant subsidized rebate programs. These include




the development of innovative tariff options designed to
influence the improvement of customers’ load shapes and
the growth of the competitive Energy Service Company

(ESCo) market.

In October 1998, ULH&P, the Office of the Kentucky
Attorney General (AG), and the Northern Kentucky Community
Action Commission (CAC), with the consensus of the
Kentucky Collaborative, filed a request with the Kentucky
Public Service Commission (KyPSC) for the continued
funding of the following programs in Case No. 95-312:

* Residential Conservation and Energy Education

¢ Residential Energy Conservation Rates

e Residential Home Energy House Call

* Residential Comprehensive Energy Education Program

e Residential New Construction/Renovation Program,

known as the Savings and Value through Energy

Efficiency (SAVEE)

On November 23, 1998, the KyPSC approved the proposed DSM
Riders, which were implemented in the first billing cycle
of January 1999. The agreement and subsequent Commission

order that established cost recovery methods granting

ULH&P contemporaneous recovery of the revenue




requirements associated with DSM programs expires at the
end of 1999. The Collaborative is currently developing
its joint application for approval of a two-year plan.
The program details will be provided in that filing,
which will be submitted to the Kentucky Public Service

Commission in October for review and action.

Cinergy does not rely on these programs as resources in

developing its integrated resource plan.

Since DSM costs are recovered contemporaneously in
Kentucky, there are no issues related to outstanding

deferral balances.

PSI Energy- INDIANA

In mid~1996, PSI began working with representatives from
the Office of Utility Consumer Counselor (OUCC), the
Citizen's Action Coalition of Indiana, Inc. (CAC), and
the PSI-Industrial Group (PSI-IG) to develop a settlement
agreement (Settlement Agreement or Agreement) that would:
1) Begin to move from traditional, ratepayer-subsidized
DSM to market-based, customer-driven energy efficiency
products and services; and 2) provide for recovery of

PSI’s DSM-related deferral balance.




The Indiana Utility Regulatory Commission (IURC) approved
a Settlement Agreement on December 18, 1996 (Cause No.
40229). The Agreement provided fatepayer—subsidized
incentives only for those market segments that the
parties believed would not be priority targets for the
"non—regqlated" energy services companies, specifically
residential and small to medium-sized commercial and
industrial customers. In keeping with the terms of the
Agreement, PSI discontinued all but the Low Income and
Smart $aver® programs. The Smart $aver® program was
changed in that its participant eligibility requirements
were modified to include only the new construction
residential market. While the Low Income and the Smart
$aver® programs continue to be delivered by PSI, the four
prescriptive incentive programs listed below were
developed and implemented during the first quarter of
1997. The last three on the list were available only to
commercial and industrial Customers with peak electric
demand below 500 kW.

* Residential Audit

e Residential Low—Inéome Program

e Lighting Incentive Plan

e Energy Efficient Cooling Systems




* Energy Efficient Motors

This is truly a transition strategy, wherein the
traditional providers and energy service companies are
primarily responsible for promation and delivery of the
programs to the market, and PSI is primarily responsible
for administration of the program and processing of

incentives.

The DSM Settlement Agreement is currently being
renegotiated for the post-1999 period. The programs and
impacts represented in this filing reflect Cinergy/PSI's
best estimate regarding the outcome of those
negotiations. Some of the changes represented in this

filing are reductions in the budget.

. EXISTING PROGRAMS, HISTORICAL PERFORMANCE

CG&E System

As discussed earlier in the chapter, there are currently
no DSM resource programs being offered by CG&E to its

customers in Ohio or Kentucky.

PSI System

The following table presents the historical impacts of




Cinergy/PSI's DSM programs since 1995. These impacts

include demand reductions resulting from interruptible

contracts.
Demand Energy
Year (MW) (GWh)
1995 291 686
1996 335 815
1997 315 877
1998 419 894

C. ASSUMPTIONS, DATA SOURCES

Cinergy System

Since the CCEP Board did not recommend funding for non-
residential programs through amounts already recovered in
rates and because CG&E recognizes the need to minimize
its growing deferral balance, no DSM pfograms for CG&E’s
Ohio commercial and industrial customers were considered
for inclusion in the 1997 IRP.  Furthermore, the
residential programs approved by the CCEP for
continuation and those curfently being reviewed are not
considered resource programs, and therefore require no
screening. Similarly, the KentuckyVCollaborativé has not
recommended any resource programs for ULH&P, and none

were screened for cost-effectiveness.




The following section briefly describes the assumptions

used in screening PSI’'s DSM programs.

Since the PSI DSM programs are only expected to be
approved for one year, no escalators were applied. The
discount rate of 7.62% used in all tests represents an
estimate of Cinergy’s after-tax discount rate (weighted
average cost of capital). Initial screenings were based
on the forecasted load for Cinergy’s franchised service
territory and market-based marginal energy costs. Annual
distribution and transmission loss estimates by sector
were determined using historical data. The marginal
energy values, due to their voluminous nature, are not
included. Documents providing the expected cost and
performance data for each demand-side option are

voluminous and will be provided upon request.

The programs modeled for PSI in this IRP were developed
by the parties to the Settlement Agreement described in
Section A of this chapter. The program descriptions and

estimated impacts and costs may be found in the Short-

Term Implementation Plan.




D. DESCRIPTION OF. MODELS

Cinergy System

DSManager is a proprietary software package used for
screening demand-side management programs. The model was
developed by Electric Power Research Institute (EPRI) and
is supported through EPRI by Electric Power Software

(EPS) .

DSManager is a software model that takes the net present
values of streams of financial costs associated with DSM
and balances these costs against the net present values
of annual static "avoided cost" electric system benefits
(calculated from changes in the end-use load shapes for
the demand-side program technology). The resultant
benefit/cost ratios, or tests, provide a summary of the

program impacts.

DSManager uses a static marginal analysis approach that
is based on the current load forecast, capacity over
time, available fuel costs, and other currently available
utility specific information that are input into the
model. The model then uses this information to calculate

the projected benefits and costs of a particular demand-

side program.




E. SCREENING PROCESS DESCRIPTION, SUCCESS CRITERIA

Cinergy System

Process Description

The DSManager model described in Section D was used to
screen DSM options being considered for inclusion in the
IRP. Resource options that passed this screening then
became candidates for selection as future cost-effective
resource options in the PROVIEW™ integration process

(described in Chapter 8).

Success Criteria

The primary criteria used for screening DSM programs for
PSI was the Utility Cost (UC). The programs considered
for inclusion in the IRP had utility cost test ratios

above one.

DSM Cost Recovery Issues

CG&E - Ohio

The PUCO’s December 19, 1996, order provides for $2.4
million, one-half of the $4.8 million currently collected
in rates for DSM, to be used to reduce CG&E’s deferral
balance. It should be noted that the deferral balance
will still grow since the annual deferrals associated

with lost revenues caused by CG&E’s historical DSM




programs and carrying costs on the deferral amount are

greater than $2.4 million.

ULH&P - Kentucky

On December 1, 1995, the KyPSC approved a Joint
Application by ULH&P and representatives of its major
customer groups, which granted concurrent cost recovery of
Cinergy’s program related costs, lost revenues, and shared

savings incentives in Kentucky.

PSI - Indiana

The Settlement Agreement approved by the IURC on December
18, 1996, provides for concurrent recovery of the costs of
Cinergy’s on-going DSM activities in Indiana. The
Agreement also provides for recovery (over the period
1997-2000) of the outstanding deferral amounts resulting
from PSI’'s past DSM activities. This agreement will
terminate at the end of 1999, and a new agreement for the

year 2000 is currently being negotiated.

RESULTS OF DSM PROGRAM SCREENING

CG&E - Ohio

As previously discussed, no new resource programs were

considered for inclusion in this IRP for CG&E’s Ohio




service territory. However, the CCEP Board has approved

the continuation of several non-resource, education

programs.

ULH&P - Kentucky

As previously discussed, no new resource programs were
considered for inclusion in this IRP for ULH&P's service
territory. However, the Kentucky Collaborative has
approved the continuation of several non-resource,
education programs. The agreement that approved cost
recovery for DSM programs expires at the end of 1999.
Continuation of the programs is currently under
consideration by the Collaborative. A stipulated

agreement will be filed with the KyPSC  in October 1999.

PSI - Indiana

The results of the screening and the assumptions
underlying the screening are voluminous and will be made
available for viewing at Cinergy offices and at other
locations during normal business hours. Please contact

Van Needham at (513) 287-2609 for more information.




G. BUNDLING OF PROGRAMS INTO IRP OPTIONS

PSI
Final selection of the PSI DSM programs followed an
iterative approach that was designed to closely
approximate a dynamic solution to resource selection.

The large number of potential resource options (i.e., DSM
programs, supply-side options, and compliance options)
produce more possible solution combinations than can be
reasonably solved by the computer systems available to
Cinergy. Therefore, the DSM programs were condensed into
a "bundle" to allow the PROVIEW™ optimization model to

function. The program bundle submitted for optimization

was selected for inclusion in the final plan.




5. SUPPLY-SIDE RESOURCES

. INTRODUCTION

The phrase “supply-side resources” encompasses a wide
Vériety of options. These can include existing
generating units on a utility’s system, repowering or
refurbishing options for these units, existing or
potential purchases from other utilities, IPPs and
cogenerators, and new utility-ﬁuilt generating units
(conventional, advanced technologies, and renewables).
The evaluation of these options considers technical
feasibility, fuel availability and price, length of the
contract or life of the resource, construction or
implementation lead time, capital cost, 0O&M cost,
reliability, and environmental effects. This chapter
will discuss in detail the specific options considered,
the screening processes utilized, and the results of the

screening processes.

. EXISTING UNITS

1. Description
Figure 5-1 contains information concerning Cinergy’s

existing generating units. This Figure shows the

station name and location, system (CG&E or PSI), unit

number, type of unit, installation date, tentative




retirement year, net dependable summer and winter
capability (Cinergy share), and current environmental
protection measures. For those units which are
jointly owned with other utilities, Figure 5-2 shows
the total capability of the unit and the share owned
by each company. Actual capability changes during
the past five years (1994-1998) are shown in Figure
5-3. Figure 5-4 gives.a summary of actual loads and
required generating capability for 1994-1998. The
approximate fuel storage capacity at each generating

station is shown in Figure 5-5,

PSI has a total installed net summer generation
capability of 5,882 Megawatts (MW) (excluding the
ownership interests of Indiana Municipal Power Agency
(IMPA) (156 MW) and Wabash Valley Power Association,
Inc. (WVPA) (156 MW) in Gibson Generating Station Unit
No. 5). This capacity consists of 5,535 MW of coal-
fired, synthetic gas-fired (syngas-fired), or oil-
fired steam capacity, 45 MW of hydroelectric capacity
and 302 MW of peaking capacity. The steam capacity
is comprised of twenty coal—firéd units, one syngas-
fired combined cycle unit, and one oil-fired unit
located at six stations. The hydroelectric

generation is a run-of-river facility comprised of




three units. The peaking capacity consists of seven
oil-fired diesels located at two stations, eight oil-
fired Combustion Turbine (CT) units located at two

stations, and one natural gas-fired CT with oil back-

up.

CG&E has a total installed net summer generation
capability of 5,082 MW, which includes 4,184 MW of
coal-fired steam capacity and 898 MW of Combustion
Turbine (CT) peaking capacity. The coal-fired
capacity 1is compriéed of eighteen units located at
seven stations. Eight of the CTs are oil-fired and
ten are natural gas-fired. This includes the six
newest, located at the Woodsdale Generating Station,
which are natural gas-fired with propane as a back-up
fuel. Seven of the coal-fired steam units supplying
capacity and energy to CG&E are jointly owned with
Columbus Southern Power Company (CSP) and The Dayton
Power and Light Company (DP&L). Four of the coal-
fired steam units supplying capacity and energy to

CG&E are jointly owned with DP&L.

The largest units on the Cinergy system are the five
Gibson units at about 620-630 MW each, Zimmer Unit 1

at about 605 MW (Cinergy share), and the two Cayuga




units at about 500 MW each. The smallest coal-fired
units on the system are 45 MW units at Edwardsport
and Noblesville. The large range in sizes of the
coal-fired units on Cinergy’s system is mainly due to

the vintage of the units.

The peaking units on the Cinergy system range in size
from 2-3 MW oil-fired internal combustion units at
Wabash River and Cayuga to the 106 MW Cayuga Unit 4
CT. The newest peaking units on the system are the
Woodsdale 1-6 gas—-fired CTs (83 MW each) and the gas-

fired Cayuga 4 CT.

In preparation for Summer 1999, Cinergy added inlet
cooling to Cayuga 4 CT, Woodsdale 1-6 CTs, Beckjord
1-4 CTs, and Wabash River Repowering CT. Since
combustion turbines inherently lose power as ambient
air temperatures increase, cooling the inlet air to
the turbine helps to recover that power. The inlet
cooling fog project accomplishes -cooler inlet air by
injecting a water fog, or small water droplets, into
the inlet air duct. When these‘small water droplets
enter the duct they evaporate and thus reduce the
inlet air temperature. Dictated by both_ambient

temperature and humidity, cooling is best during hot




dry days. If operated below a certain ambient
temperature, the small water droplets can become ice
which can damage the unit's compressor; therefore,

this cooling technique is only used in the summer.

In Fall 1998, Cinergy reached an agreement to
purchase the remainder of its 25-year contract with
Dynegy Inc. for coal gasification services at the
Wabash River Coal Gasification Repowering Project
(WRCGRP) . Pending regulatory approval, Cinergy plans
to install flexible burner technology on this unit,
which will enable the company to accept either
synthetic gas or natural gas so that the plant could
continue to operate as a syngas facility if
economically feasible. The conversion to natural gas
capability, which is expected to be completed prior
to Summer 2000, is estimated to reduce the summer
derate of the unit by 5 MW due to the installation of

an evaporative boiler. .

Availability

The unplanned outage rates of tﬁe units used for
planning purposes were derived from the historical
Generating Availability Data System (GADS) data on

these units. Planned outages were based on




maintenance requirement projections as discussed

below. The data for the jointly-owned units operated

by DP&L and CSP were provided by those companies.
This IRP assumes that Cinergy’s generating units
generally will continue to operate at their present

availability and efficiency (heat rate) levels.

Maintenance Requirements

A comprehensive maintenance program is important in
providing reliable low cost service. The following
tabulation outlines the general guidelines governing
the preparation of a maintenance schedule for
existing units operated by Cinergy (both fully and
jointly owned). It is anticipated that future units

will be governed by similar guidelines.

Scheduling Guidelines for Units Operated by Cinergy

1. Major maintenance on baseload units 400 MW and
larger is to be performed at about six to ten
year intervals (Beckjord 6, Cayuga 1-2, East
Bend 2, Gibson 1-5, Miami Fort 7-8, and Zimmer
1).

2. Major maintenance on intermediate-duty units.
between 140-400 MW is to be performed at about

six to ten year intervals (Beckjord 4-5,




Gallagher 1-4, Wabash River 1 and 6, and Miami
Fort 6).

3. Due to the more limited run-time of steam
peaking units, judgment and predictive
maintenance will be used to determine the need
for major maintenance (Beckjord 1-3, Edwardsport
6-8, Miami Fort 5, Noblesville 1-2, and Wabash
River 2-5).

4, Major maintenance on CT peaking units is to be
performed in accordance with manufacturers’
recommendations, generally not to exceed 25,000
equivalent operation hours (Cayuga 4,
Connersville 1-2, Dicks Creek 1 and 3-5, Miami
Fort 3-6, Miami-Wabash 1-6, Beckjord 1-4, and

Woodsdale 1-6).

The general maintenance requirements for all of the
existing generating units were entered into the
PROSCREEN II® model (described in Chapter 8) which

was used to develop the IRP.

Fuel Supply
Coal
Electricity generated from burning or gasifying coal

accounts for over 90% of Cinergy’s total electric




generation. The cost of coal is the most significant
element in Cinergy’s cost of electric production.

The goal of Cinergy’s Fuels Department is to provide
a reliable supply of fuel in quantities sufficient to
meet generating requirements, of the quality required
to meet environmental regulations, at the lowest
reasonable cost. The “cost” of the coal is the
evaluated cost which includes the purchase price of
the coal FOB the shipping point, transportation to
the stations, sulfur content, and the effects of the
coal quality on boiler operation and station

operation.

Cinergy has set broad fuel procurement policies such
as: contract/spot ratios, inventory levels, and aid
in contract negotiations. Cinergy generally will
seek the expertise of an independent consultant to
review such policies. The policies are then combined
with economic and market forecasts and probabilistic
dispatch models to provide a five year strategy for
fuel purchasing. The strategy provides a guide to
meet the goal of having a reliable supply of low cost

fuel.




To provide fuel supply reliability, Cinergy purchases
coal from a widely dispersed supply area, uses a mix
of term contract and spot market purchases, and
purchases from a variety of proven suppliers.

Cinergy also maintains stockpiles of coal at each
Station to guard against short-term supply

disruptions.

Coal supplied to Cinergy currently comes primarily
from the states of Ohio, Indiana, Kentucky,
Pennsylvania, West Virginia and Illinois. These
states are rich in coal reserves with decades of
remaining economically recoverable reserves. In
addition, limited testing of coal from the Powder
River Basin (PRB) has been conducted on Gibson Unit 3
and operational problems appear to be manageable if

PRB is proven to be economically feasible.

Approximately 80% of the coal supplied to Cinergy is
under term contracts. Contract commitments offer
Cinergy greater reliability than spot market
purchases. The financial stabiiity, managerial
integrity, and overall reliability of the suppliers
is evaluated prior to entering into a contractual

commitment. Dedicated, proven reserves assure coal




of the specified quantity and quality. Specified ;
pricing, delivery schedules, and length of contract ‘
provide suppliers with the financial stability for

capital investment and labor requirements and guard

Cinergy against primarily upward price fluctuations

in the market while allowing Cinergy to take

advantage of price reductions in the market. This is

accomplished using a combination of low fixed

escalation, buyers sole option market re-openers, and

contract extension options.

PSI has five large long-term coal{supply agreements.
Currently, all of PSI’'s coal-fired generating
stations, except Noblesville and Edwardsport, receive ‘
coal under long-term coal supply agreements.
Individual coal supply agreements may provide for
delivery of coal to several PSI generating stations.
Because the Noblesville and Edwardsport Generating
Stations are older stations used essentially for
peaking purposes, coal is not customarily delivered
under long-term coal supply agreements. The coal
requirements for Noblesville and Edwardsport
Generating Stations are supplied by diverting
contract tonnages from other stations or from short-

term purchases. Wabash River and Cayuga Generating
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Stations customarily receive approximately 60% and
85%, respectively, of their annual coal requirements
under long-term coal supply agreements. Gibson
Generating Station customarily receives approximately
80% of its annual coal supply requirements under
long-term agreements. Gallagher Generating Station
customarily receives approximately 50% of its annual
coal supply requirement under flexible long-term coal
supply agreements diverted from other Cinergy

generating stations.

All of CG&E’s coal-fired power plants receive
contract coal. CG&E has roughly two-thirds of its
burn requirement under contract. The Public
Utilities Commission of Ohio (PUCO), which annually
requires both a financial audit and a management
performance audit of CG&E’s fuel procurement policies
and practices, has approved the contract-to-spot

guidelines currently employed by CG&E.

Cinergy fills out the remainder of its fuel needs
with spot coal purchases. Spot coal purchases are

used to 1) take advantage of low priced incremental

tonnage, 2) test new coal supplies, and 3) supplement




coal during peak periods or during contract delivery

disruptions.

Cinergy also maintains coal stockpiles at the
Stations in order to assure fuel supply reliability.
In general, disruptions that could affect the coal
supply are evaluated along with their potential
duration, and the probability that they will occur.
Sufficient coal is then kept on hand to meet those

potential supply disruptions.

Natural Gas

Cinergy’s use of natural gas for electric generating
purposes is limited to peaking applications. This
natural gas is currently purchased on the spot market
and is transported (delivered) using interruptible
transportation tariffs. The high hourly demand
combined with the low capacity factor associated with
this type of application make contracting for firm
gas and transportation prohibitively -expensive. This
being the case, backup fuels are utilized at the
newer gas-fired peaking facilities. At Woodsdale,

propane is the back-up fuel and at Cayuga Unit 4, oil

is the back-up fuel.




The availability of natural gas for peaking and
emergency service is not expected to be a problem in
the long-term. However, the transportatioh, or
deliverability, of the gas from the producer areas,
in the South and Southwest, to the Midwest and
Northeast markets may become more problematic as the
capacities of the transmission pipelines are reached,
either during winter peak demand, or summer
maintenance and storage recharge periods. Short-term
availability and/or transportation problems during
the periods described above are also expected to be

encountered from time to time.

Progane

The long-term availability of propane is very
favorable. The phase-out of lead in gasoline along
with the sustained demand for gasoline will mean that
refinery output of propane will continue to grow.
Currently, Cinergy’s use of propane for electric
generation is limited to use as a back-up and
emergency start-up fuel for one of Cinergy’s natural

gas-fired peaking plants (Woodsdale).




Cinergy uses fuel oil for starting coal-fired boilers

Oil

and for flame stabilization during low load periods.
Some Combustion Turbine peaking facilities are also
oil-fired or use o0il as a back-up fuel. 1In addition,
one steam unit is oil-fired. O0il supplies are
expected to be sufficient to meet needs for the

foreseeable future.

Synthetic/Alternate Fuels

Cinergy will continue to explore fuels that can
compete with coal for the lowest cost production of

electricity. Technologies being considered are

Refuse Derived Fuel (RDF), tire chips, and advanced
coal slurry. Historically, both CG&E and PSI have
supported EPRI and various other research
organizations in developing new economically
competitive, environmentally conscious sources of

energy.

Cinergy’s Fuels Department monitors potential changes
in the fuel industry including mining methodologies,
and the availability of different fuels. To the

extent that any of these potential changes has an

influence on the IRP, they have been incorporated.




The focus of Cinergy’s fuel-related R&D efforts is to
develop leading-edge technologies and provide
information, assessments, and decision-making tools
to support fossil power plants in reducing their
costs for coal utilization and managing environmental

risk.

Fuel Prices

The coal and o0il prices for both existing and new
units utilized in this IRP were developed using a
combination of consultants and in-house expertise and
judgment. Cinergy personnel who are knowledgeable in
the gas trading business forecast the gas prices.
Cinergy’s projected fuel prices are considered by
Cinergy to be trade secrets and proprietary

competitive information.

6. Condition Assessment

In the past, both PSI and CG&E have had engineering
condition assessment programs. Cinergy continues
these types of programs, and with them intends to
maintain its generating units, where economically
feasible, at their current level of efficiency and

reliability. In fact, many of the steps necessary to




preserve the existing performance have been taken

already.

The retirement of generating units depends on a
number of factors including environmental
regulations, unit operating performance, and the
economics of continued operation. The Wabash River
Coal Gasification Repowering Project represents an
extension in the previous tentative retirement date
(2007) of the Wabash River Unit 1 steam turbine.
Other units could bé candidates for future repowering

projects.

Efficiency

Cinergy evaluates individual potential repairs or
replacement of components on the existing generating
units for their cost-effectiveness. If the potential
changes prove to be cost-justified, they are budgeted
and generally undertaken during a future scheduled
unit maintenance outage. However, due to modeling
limitations, the large number and wide ranging
impacts of these individual options made it
impossible to include these numerous smaller-scale
options within the context of the IRP integration

process. The routine economic evaluation of these
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smaller-scale options generally is consistent with
that utilized in the overall IRP process. As a
result, the outcome and validity of this plan have

not been affected by this approach.

Also, Cinergy generally pursues opportunistic power
sales which enhance the efficient utilization of the

generating facilities.

Environmental Regulations

The technology available to meet environmental
regulations has added constraints to the power plant
fuel cycle and also expends energy to operate. The
net result is a reduction in the “energy and capacity
for load” capability and a lower overall efficiency.
The loss in capability must be replaced by newly
acquired resources, by off-system purchased power, or
by the increased operation of less efficient units.
On either a system or regional basis, lost capacity
ultimately translates into a cost (to replace the

reduction in capacity) for new resource acquisitions.

Likewise, one potential effect of meeting
environmental regulations can be to degrade the

reliability (i.e., the “availability”) of each




generating unit by increasing the complexity of the .
overall system. This could translate into a “cost to
replace the unavailable capacity” in terms of new

resource acquisitions.

The technology to meet environmental regulations for
fossil-fueled generation generally includes flue gas
scrubbers, flue gas conditioning, precipitators for
particulate removal, selective noncatalytic reduction
(SNCR) technology, selective catalytic reduction
(SCR) technology, and low NO, burners for NO, control,

and cooling towers.

East Bend Unit 2, Gibson Unit 5 and Zimmer Unit 1 ‘
were constructed originally incorporating flue gas

scrubbing systems. East Bend Unit 2 has been in

commercial operation since early 1981. Gibson Unit 5§

has been in commercial operation since late 1982.

The W.H. Zimmer Station Unit 1 has been in commercial

operation since early 1991. Gibson Unit 4, which

originally entered commercial service in 1979, was

retrofitted with a flue gas scrﬁbbing system during

1994,




The above mentioned flue gas scrubbers reduce the net
output capacity. At East Bend and Gibson the
reduction in output is about 1.0-1.5% and at Zimmer

the reduction is about 2%.

The environmental standards limiting the stack
discharge of particulates have necessitated
retrofitting precipitators on several existing
generating units. The upgraded precipitators require
more “energy to function” amounting to about 0.75% to
1.00% of generating unit output. Data on the effect
of these precipitators on the efficiency of the fuel

cycle is not available.

In the future, new sources may have to meet more
stringent standards for the reduction of
particulates, which might require an alternate
technology (e.qg., Baghouse filters) that could result
in higher investment and operating costs for

particulate removal.

The first six Woodsdale Combustion Turbine units and
the Cayuga 4 Combustion Turbine required water
injection to control NO, emissions. Additional

capital expenditures were required for water




treatment, injection systems, and controls. The ‘
addition of these systems will also reduce unit
efficiency and reliability. The specific magnitude
of these reductions is currently not known; only
future operating experience can provide accurate

data. Any future combustion turbine units planned at
Cayuga, Woodsdale, or other sites will require
similar water injection systems or special low NOy
combustors or selective catalytic reduction
technology. Changes to Cinergy’s existing coal-fired
units as a result of new NO, regulations are discussed

in Chapter ©.

Cinergy has either natural draft or forced draft
cooling towers installed for condenser waste heat
rejection on eleven generating units in which it has
ownership interests. The Gibson station has a large

dedicated cooling lake.

The capital cost required for the construction of
thermal pollution control equipment in modern steam-
cycle power plants has increased over the
conventional methods for generating plants sited on
major inland waterways (e.g., once-through cooling).

The cooling systems cause an overall reduction in the




efficiency of the energy cycle of about 2% in the
summer season and 1% in the winter season. For a
system which has its greatest generation capacity
requirement in the summer, the 2% reduction in
available output at peak load must be replaced by
additional capacity, and the efficiency reduction
must be replaced by the purchase and burning of

additional fuel.

Compliance with the Clean Air Act Amendments of 1990
(described in more detail in Chapter 6) has

increased, and will continue to increase, the cost of
producing electricity. The various options available
to achieve compliance along with the specific
assumptions utilized (including SO, Emission Allowance

prices) are also discussed in Chapter 6.

Cinergy supports R&D efforts concerning products that
cover air toxics measurement and control, NO,, SO, and
particulate control, heat rate improvement analysis,
waste and effluent management, pollutant prevention,

and by-product use.




C. EXISTING NON-UTILITY GENERATION

At the time that the analysis for»this IRP was performed,
there were two contracts with small, alternative fueled,

non-utility generators within the PSI service territory.

Currently, only about 4 MW of this capacity is

operational.

Some of PSI’'s and CG&E’s customers have electric
production facilities for self-generation, peak shaving,
or emergency back-up. Non-emergency self-generation
facilities are normally of the baseload type and are
generally sized for reasons other than electric demand
(e.g., steam or other thermal demands of industrial
processes or heating). Peak shaving equipment is
typically oil- or gas—fired and is generally used only to
reduce the customer’s peak billing demand. Depending on
whether it is operated at peak, this capacity can reduce
the load otherwise required to be served by Cinergy
which, like DSM programs, also reduces the need for new
capacity. The relationship of these facilities to the
load forecast was discussed in Chapter 3. In compliance
with the codes of conduct in FERC Order 889, any effects
of these facilities on transmission and distribution
planning are discussed in the Transmission Volume of this

report, which was prepared independently.




. EXISTING POOLING AND BULK POWER AGREEMENTS

At present, Cinergy does not participate in any formal
type of power pooling other than the common economic
dispatch of the CG&E and PSI generating units. CG&E has
pérticipated with The Dayton Power and Light Company
(DP&L) and Columbus Southern Power Company (CSP) in the
joint construction and ownership of eleven generating
units located at seven stations during the past 31 years.
PSI co-owns Gibson Unit 5 with Wabash Valley Power
Association, Inc. (WVPA) and Indiana Municipal Power
Agency (IMPA), and provides Reserve Capacity and Back-up

Energy for this unit.

Cinergy is interconnected directly with East Kentucky
Power Cooperative, Inc., Louisville Gas & Electric
Company, Indiana Michigan Power Company, Ohio Power
Company, The Dayton Power and Light Company, Columbus
Southern Power Company, Ohio Valley Electric Corporation,
Central Illinois Public Service, Hoosier Energy,
Indianapolis Power and Light, Kentucky Utilities,
Northern Indiana Public Service, and Southern Indiana Gas
and Electric, and indirectly with fhe Tennessee Valley

Authority.




As a matter of routine operation, Cinergy contacts
neighboring utilities, utilities beyond them, power
marketers, and power brokers on a daily basis in the
interest of promoting opportunistic purchases and sales.
Cinergy also routinely meets with utilities in the region
generally to discuss the daily interconnection
operations, opportunities for short-term energy
transactions which may be beneficial to both parties, and
the long term purchase/sale of capacity as an alternative
to the construction/operation of additional generation

facilities.

CG&E signed an agreement with East Kentucky Power
Cooperative (EKPC), a winter peaking utility, for 150 MW
of seasonal capacity exchange, also referred to as
diversity power, in May 1987. Under the terms of the
eight (8) year agreement which began April 1, 1988, and
ended March 31, 1996, CG&E supplied EKPC with 150 MW of
power in the months of December, January, and February
and EKPC supplied CG&E with 150 MW of power in the months
of June, July, and August. This agreement worked well
for both parties and was extended fbr one year to March
31, 1997. Subsequently, a separate three year agreement
for 50 MW of diversity power covering April 1, 1997,

through March 31, 2000, was signed. Finally, in March




1997,. a separate two year divefsity power agreement
covering April 1, 1997, through March 31, 1999, was
signed. This most recent diversity power agreement
covers the same summer and winter periods as the original
agreements. These EKPC agreements are modeled at their

contractual amounts.

PSI had a contract with WVPA to provide firm partial
requirements service until January 1, 1998. As part of
the Marble Hill settlement between WVPA and PSI, PSI has
a contract to provide 70 MW of firm capacity and energy
to WVPA for their use outside of the PSI control area for
up to 35 years. PSI has a contract with IMPA to provide
firm partial requirements service for the IMPA load in
the PSI control area above IMPA’s ownership in Gibson
Unit 5 and their member-owned generation in the PSI
control area through January 1, 2007. The IMPA contract
will continue thereafter unless five years written notice
by either party has been given. These obligations have
been modeled as firm load in the IRP through the initial

contract termination dates.

Cinergy Power Marketing & Trading has numerous single and
multi-year contracts to buy and sell power. However,

since these power transactions do not contractually



them, or to be forced to take the power to supply
jurisdictional customers, the capacity'associated with
these contracts has not been included in the expansion
pian modeling. Further information on power contracts
not associated with franchised service territory
jurisdictional loads is considered to be trade secrets

and proprietary competitive information.

Additional information, if any, concerning power purchase
and sale contracts associated with jurisdictional
franchised service territory customers may be found in

Section G below, and/or in the Short-Term Implementation

Plan contained in the back section of this Volume.

. NON-UTILITY GENERATION AS FUTURE RESOURCE OPTIONS

It is Cinergy’s practice to cooperate with potential
cogenerators and independent power producers. A major
concern, however, exists in situations where either
customers would be subsidizing generation projects
through higher than avoided cost buyback rates, or the
safety or reliability of the electric system would be
jeopardized. -Both PSI and CG&E typically receive several
requests a year for independent/small power production

and cogeneration buyback rates. Currently, on the CG&E

obligate Cinergy to either build generation to serve
|
|
|
|



system, prospective cogenerators proposing the sale of
100 kW or less are sent both a copy of the filed tariff
for small power producers of 100 kW and under, and a copy
of the standard interconnection agreement. The larger
prospective cogenerators are provided with an explanation
of the CG&E methodology for determining avoided cost
which is market-based and, if requested, interconnection
requirements. The CG&E avoided costs are determined on a
case-by-case basis depending on MW size, contract length,
and the projected reliability of the.cogeneration unit.
Currently, on the PSI system, prospective cogenerators
are given the interconnection requirements and the
current rates under Standard Contract Rider No. 50 -

Parallel Operation for Qualifying Facility.

A customer’s decision to self-generate or cogenerate is,
of course, based on economics. Customers know their
costs, profit goals, and competitive positions. The cost
of electricity is just one of the many costs associated
with the successful operation of their business. If
customers believe they can lower their overall costs by
self-generating, they will investigéte this possibility
on their own. There is no way that a utility can know
all of the projected costs and/or savings associated with

a customer’s self-generation. However, during a




customer’s investigation into self-generation, the
customer usually will contact the utility for an estimate ‘
of electricity buyback rates. With Cinergy’s
comparatively low electricity rates and avoided cost

buyback rates, cogeneration and small power production

are generally uneconomical for most customers.

For these reasons, neither PSI nor CG&E attempts to
forecast specific megawatt levels of this activity in
their service areas. However, as contracts are signed,
the resulting energy and capacity supply will be
reflected in future plans. The electric load forecasts
discussed in Chapter 3 do consider the impacts on
electricity consumption caused by the relative price .
differences between alternate fuels (such as oil and
natural gas) and electricity. As the relative price gap
favors alternate fuels, electricity is displaced lowering
the forecasted use of electricity and increasing the use
of the alternate fuels. Some of the decrease in
forecasted electricity consumption may be due to self-
generation/cogeneration projects, but the exact

composition cannot be determined.

Cinergy has direct involvement in the cogeneration area.

In December 1996, Cinergy and Trigen Energy Corporation

(8]
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formed a joint venture, Trigen-Cinergy Solutions, LLC.
The joint venture company will build, own, and operate
cogeneration and trigeneration facilities for industrial
plants, office buildings, shopping centers, hospitals,
universities, and other major energy users that can
benefit from combined heating/cooling and power

production economies.

Other supply-side options such as simple-cycle Combustion
Turbines, Combined Cycle units, Fuel Cells, coal-fired
units, and/or renewables (all discussed later in this
chapter) could represent potential non-utility generating
units, power purchases, or utility-constructed units. At
the time that Cinergy initiates the acquisition of new

capacity, a decision will be made as to the best source.

. SUPPLY-SIDE RESOURCE SCREENING

A list of over one hundred supply-side resources was

developed as potential alternatives for the IRP process.
Due to the size and run time limitations of the PROVIEW™
integration model (described in detail in Chapter 8), it
was necessary to determine, through a screening process,
which of these resources were the most viable and cost-

effective.




Process Description

Information Sources

Most of the specific technology parameters used in the
screening process were based on information taken from
The Technical Assessment Guide Supply-Side
Technologies (TAG-Supply™), Version 3.08, dated
August 1998, produced by the Electric Power Research
Institute (EPRI) of Palo Alto, California. TAG-
Supply™ is proprietary software that provides up-to-
date information for use in the preliminary stages of
supply-side planning analyses and studies. It
contains conventional and advanced power generation
technologies, including their current status and
trends for future development, estimated cost and
power performance data, economic faétors, and
environmental emissions data. In addition to the EPRI
information, Sargent & Lundy supplied data on specific
repowering options as part of the SO; compliance
screening work undertaken in 1994 (see Cinergy 1995
IRP, Chapters 5 and 6). Due to the increase in demand
for Combustion Turbines and Combined Cycle Units
following the Summer of 1998, price estimates from

vendors were also used to supplement the EPRI data.




Technical Screening

The first step in the screening process was a
technical screening of the technologies toveliminate
those that are not feasible in the service
territories served by the Cinergy operating
companies. The two general categories of resources
that were eliminated were Geothermal, because there
are no suitable geothermal sources in this area, and
Nuclear, because of current requlatory/political/
environmental concerns. Further technical screening
involved determiniﬁg which technologies to consider
within each of the two time periods: 1999—2068
(modeling period) and 2009-2019 period. Because TAG-
Supply™ contains emerging technologies that are not
yet commercially viable, only techﬁologies whose
Technical Development Rating was either Mature or
Commercial were considered available to go in service
between 1999 and 2008. All technologies (Mature,
Commercial, Demonstration, or Pilot) were considered
to be available beginning in 2009. The costs
contained in TAG-Supply™ are intended to represent
mature plant costs, so the estimated costs for
Demonstration or Pilot technologies may differ

substantially from those achieved at the time the

technology is commercially available.




Economic Screening

The next step in the screening process was to
economically screen the specific technologies within
each general technology class against each other to
determine the “Best in Class.” Additional screening
of these survivors across classes would occur later
in the analysis. The ten general technology classes
were:

Pulverized Coal

Fluidized Bed

Integrated Coal Gasification Combined Cycle

Combined Cycle

Simple Cycle Combustion Turbines

Fuel Cells

Wind

Solar

Other Renewables

Storage

The specific technologies within each class were
adjusted using TAG-Supply™ to reflect representative
capital, labor, and fuel costs for Cinergy’s service
territory. These adjusted technologies were then
screened using relative dollar per kilowatt-year

versus capacity factor screening curves. The initial




screening within each general class used the TAG-
Supply™ software to reduce the number of technologies

to a manageable number. The final screening of
specific survivors within a class, and across the
general classes, used a spreadsheet-based screening
curve model developed by Cinergy that is more
thorough in its treatment of SO, allowance costs and

can compare more technologies on the same graph.

Both screening curve analysis models calculate the
fixed costs associated with owning and maintaining a
technology type over its lifetime and compute a
levelized fixed $/kW-year value. This value
represents the cost of operating the technology at a
zero capacity factor or not at all{ i.e., the Y-
intercept on the graph (see the General Appendix for
individual graphs). Then the variable costs, such as
fuel, variable 0O&M, and emission costs associated
with operating the technology at 100% capacity
factor, or at full load, over its lifetime are
calculated and the present worth is computed back to
the start year. This levelized operating $/kW-year
is added to the levelized fixed $/kW-year value to
arrive at a total owning and operating value at 100%

utilization in $/kW-year. Then a straight line is



drawn connecting the two points. This line
represents the technology’s “screening curve”. This .
process is repeated for each supply technology to be
screened resulting in a family of lines (curves).
The lower envelope along the curves represents the

least costly supply options for various capacity

factors or unit utilizations.

Lines that never become part of the lower envelope,
or those that become part of the lower envelope only
at very high capacity factors (95%+), probably will
not be part of the least cost solution, and therefore

can be eliminated from further analysis.

Screening Results

Figures 5-6 through 5-16 show the technologies
screened within each of the ten classes using TAG-
Supply™ and identify which candidates within each
class were the least cost, “Best in Class.” As
mentioned earlier, these survivors were passed to the
next screening step involving across-class screening.
The results of the screening within each class are

discussed in more detail below.




Pulverized Coal

The pulverized coal units were divided into high
sulfur and low sulfur coal groups. Figures GA-5-1
through GA-5-4 in the General Appendix show the
resulting screening curves from TAG-Supply™. The
least cost high sulfur and low sulfur units were then
screened against each other using the Cinergy model
as shown in Figures GA-5-5 and GA-5-6. The 500 MW
high sulfur coal unit was the “Best in Class” for
both modeling periods in the relevant capacity factor

range.

Fluidized Bed

The fluidized bed units also were divided into high
sulfur and low sulfur coal groups..Figures GA-5-7
through GA-5-8 show the resulting screening curves
from TAG-Supply™ for the period 1999-2008, and
Figures GA-5-9 through GA-5-13 show the results for
the period after 2008.. The Cinergy model was used to
screen the least cost high sulfur and low sulfur
units against each other for the two time frames as
shown in Figures GA-5-14 and GA-5-15. The 200 MW PRB
(low sulfur) unit was the “Best in Class” in the

first ten years and the 688 MW Advanced Subcritical




unit using high sulfur coal was the “Best in Class”

for installation after 2008. ‘

Integrated Coal Gasification Combined Cycle

There were no Mature or Commercial technologies in

the 1999-2008 time period. Figure GA-5-16 shows the
screening curve from TAG-Supply™ for the time period
after 2008. The “Best in Class” technology was a 460

MW Advanced GCC unit.

Simple Cycle Combustion Turbines

The price spikes that occurred during Summer 1998

have caused increased demand for new Combustion

Turbine units. As a result, CT manufacturers have
increased their prices. At the time the screening

was performed, the prices for CTs and Combined Cycle
units in TAG-Supply™ had not been updated yet to

reflect the price increases. In order to use more
realistic prices for the first few years during which

the higher prices are expected to persist, Cinergy

surveyed a number of manufacturers concerning current
prices. For the years 1999-2003, the assumption was
made that a conventional 171.7 MW (ISO rating, 164.8

MW summer rating with inlet cooling) Frame 7F CT

would be used at current prices. After that, the




TAG-Supply™ technologies and their prices were used
under the assumption that prices would return to
normal levels by about 2004. For the period 2004-
2019, the CTs, which all had a Mature Technology
Development Rating, were first screened in TAG-
Supply™ within the classifications of Heavy Duty,
Aeroderivative, and Steam Injected as shown in
Figures GA-5-17 through GA-5-19. The best units from
these classifications were then screened against each
other as shown in Figure GA-5-20. The resulting
“Best in Class” CT was a 230 MW (ISO rating, 214.2 MW

summer rating with inlet cooling) Heavy Duty CT.

Combined Cycle

As with the Simple Cycle CTs, for fhe years 1999-
2003, the assumption was made that a conventional
262.6 MW (ISO rating, 256 MW summer rating with inlet
cooling) CC unit using a Frame 7F CT would be used at
current prices. After.that, the TAG-Supply™
technologies and their prices were used under the
assumption that prices would return to normal levels
by about 2004. For the period 2004-2019, the
conventionally fueled Combined Cycle units, which all

had a Mature Technology Development Rating, were

first screened in TAG-Supply™ against each other and




then the best unit was screened against the Cascaded

Humidified Advanced Turbine as shown in Figures GA-5-
21 and GA-5-22. The resulting “Best in Class”
Combined Cycle unit was a 400 MW (ISO rating, 378.3

MW summer rating with inlet cooling) unit.

Fuel Cells

The 2 MW Phosphoric Acid Ambient Pressure Fuel Cell
was the only viable alternative for the 1999-2008
time frame. For the period after 2008, the
Phosphoric Acid and Molten Carbonate Fuel Cells were
screened against each other (after adjusting their

capital costs to be more representative of commercial

status) and the Solid Oxide Fuel Cells were screened
against each other in TAG-Supplym'és shown in Figures
GA-5-23 and GA-5-24. The best of these classes were
then screened against each other as shown in Figure
GA-5-25. The resulting “Best in Class” unit was a 25

MW Pressurized Solid Oxide Pressurized Fuel Cell.

Alternative Technologies - Overview

The information obtained from a continuing review of
available alternative energy technologies was
considered in the preparation of the 1999 IRP. There

is a very limited opportunity to apply renewable




® ®
resource technologies in Central Indiana,
Southwestern Ohio, and Northern Kentucky. With wind
speeds averaging 5-6 MPH and relatively low solar
power density, generation of significant amounts of
electricity using wind or solar energy is not cost-
effective relative to more conventional technologies.
This is not to say that these technologies may not be
feasible in supplying limited amounts of power in
very remote locations or in other special
applications. However, their use on a large utility
scale is not practical in this region and no major
breakthroughs on a utility scale are anticipated in
the near future. Consequently, under current
environmental assumptions, they continue to be not as
cost competitive or as reliable in the Midwest as the

more conventional power supply technologies.

Biogas, or landfill gas, generally has both high
levels of contaminants and a low-heat content
resulting in an overall quality far below that
required for pipeline quality natural gas. It is
possible to process the gas to pipeline quality
standards but doing so increases the cost. This low
grade gas may be collected, transported short

distances and used in various manufacturing




processes, but this activity is generally best suited
to private enterprise ventures, not utility-scale
projects. To Cinergy’s knowledge, a few private
companies currently collect landfill gas at three or
four different landfills within Cinergy’s franchised

service territory.

At the present time, the use of tire-derived fuel is
not a significant utility-scale energy source. Over
time, as operational and environmental issues are
resolved, tires or tire residue may become a

competitive, but limited, fuel source.

Municipal solid waste (MSW) burning to produce energy
is rarely economical from the energy production
standpoint. The technology to burn this waste
cleanly and reliably is very expensive. Generally,
when communities resort to MSW burning it is to
dispose of the waste more economically than
alternative methods, not to generate low-cost energy.
In most instances, the energy sales help to offset
some of the costs associated wiﬁh burning the waste.
Siting a MSW burning facility is also a challenge.
Concerns abound about truck traffic, odors, vectors,

and air toxins. The Public Utility Regulatory




Policies Act of 1978 (PURPA) obligates Cinergy to
purchase power and energy from a MSW facility within
its franchised service territories. Howevér, Cinergy
will defend electric customers against subsidizing

the disposal costs of municipal solid wastes.

Biomass energy production facilities are generally
limited by the availability of fuel within about a
50-mile radius. This is a result of the bulk
material handling problems due to the low heat
content of current biomass fuels. This limitation
negatively impacts both the size and economics of
biomass energy facilities. Development of
specialized energy crops and further technology
developments will be necessary to permit expansion of

biomass-generated energy.

Storage technologies such as Pumped Hydro and
Compressed Air Energy Storage (CAES) generally have
limited application due to the need for suitable
geologic formations. Other storage technologies such
as Batteries and Superconductiné Magnetic Energy
Storage (SMES) are applicable to more areas, but the
storage time (one to five hours) is a limiting

factor. Presently, batteries perform best in systems




that require relatively short bursts of energy on an
infrequent basis. Demonstration plants such as the
10 MW CHINO Battery Plant at Southern California
Edison have been difficult to maintain and have
proven to be more suitable for power delivery system
stabilization than as a capacity resource. Other
demonstration projects, such as EPRI’s Transportable
Battery System, should further quantify the benefits
and appropriate applications of battery storage
systems. However, at this point in time, large
utility scale battery storage systems are not

commercially viable.

The focus of Cinergy’s R&D efforts with regard to
Alternative Technologies is to provide planning and
evaluation methods to assure a strategic advantage in
the deployment of emerging technologies and the use
of storage to manage energy supply. Despite the fact
that Alternative Technologies are generally not
economic in comparison to more traditional
technologies, they were included nevertheless as part
of the screening process to allbw an econonic
comparison between the different technologies and to

allow sensitivity analysis around base assumptions to

0
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be performed. The specific Alternative Technologies

included in the supply-side screening were:

Wind

There were no Mature or Commercial wind
technologies in TAG-Supply™ available during the

1999-2008 time period. A 350 kW (0.35 MW) Wind
Turbine located in the Midwest was selected for

final screening for the 2009-2019 time frame.

Solar

The 80 MW and 200 MW Solar Thermal units were the
only technologies that were either Mature or
Commercial during the 1999-2008 modeling period.
Figure GA-5-26 shows the resulté of the TAG-
Supply™ screening, with the 200 MW unit being the
“Best in Class.” During the 2009-2019 period, the
solar units were divided into the two groupings of
Flat Plat, and High Concentration and Solar
Thermal. The TAG-Supply™ screening curves are
shown in Figures GA-5-27 through GA-5-29. The
“Best in Class” technology was the 200 MW Solar

Thermal unit.

(8]
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Other Renewable Resources

For both time periods, the technologies were
divided into the groupings of Municipai Solid
Waste and Biomass-Fueled units. The TAG-Supply™
screening curves for 1999-2008 are shown in
Figures GA-5-30 through GA-5-32. The 50 MW Wood-
fired Stoker was the “Best in Class.” The TAG-
Supply™ screening curves for 2009-2019 are shown
in Figqures GA-5-33 through GA-5-35. The 100 MW
Whole Tree Burner was the “Best in Class” during

this time frame.

Storage

The categories of Batteries, Pumped Hydro,
Compressed Air, and Superconducting Magnetic
Storage were used. The TAG-Supply™ screening
results for Batteries for 1999-2008 are shown in
Figure GA-5-36. The 20 MW Light Duty Lead Battery
and the 350 MW Pumped Hydro unit were the most
economical. The TAG-Supply™ screening curves for
2009-2019 are shown in Figufes GA-5-37 through GA-
5-39. The 20 MW Light Duty Lead Battery, 350 MW
Pumped Hydro unit, the 350 MW Compressed Air |
Storage unit with Humid Air Turbine using Porous

media, and the 500 MW SMES unit were the most
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economical. Cinergy’s screening model screened
these technologies against each other for each
time period as shown in Figures GA-5-40 and GA-5-
41. The 20 MW Battery for both 1999-2008 and
2009-2019 and the 350 MW Compressed Air
technologies for 2009-2019 were the “Best in
Class” over their respective capacity factor

ranges.

3. Other Technologies Considered

Other Hydro Resources

Hydro resources tend to be site-specific; therefore,
Cinergy normally evaluates both pumped storage
capacity and run-of-river energy resources on a
project-specific basis (see Chapter 5 Section G for

more information).

Repowering Resources

Cinergy’s 1995 IRP filing contained an extensive
screening of repowering options at Cinergy’s
generating stations (see Cinergy 19395 IRP, Chapters 5
and 6). The Engineering and Construction Department
reviewed the previous costs and determined that they
were still representative; therefore, no new

screening was performed. In addition, since the cost




estimates for Combined Cycle repowering at
Edwardsport and Noblesville were similar to the costs
of new Combined Cycle plants, the characteristics of
the new plants acted as proxies for repowering in the
planning analysis. If this technology is
consistently selected as an economic alternative in
the final integration process, repowering existing
sites will be thoroughly investigated prior to

initiating construction at a new site.

Final Supply-Side Alternatives

The “Best in Class” technologies that survived the

above screening process within each of the previous
technological categories are listed in Figure 5-17.
These technologies were then screened against each

other, or across all classes, using Cinergy’s model
to develop the final supply-side alternatives to be

carried into the integration model.

The resultant final screening curve for 1999-2008,
Figure GA-5-42, shows that the two sets of Combustion
Turbines and Combined Cycle uniﬁs make up the lower
envelope of the final curve. The curve for the 2009-
2019 period, Figure GA-5-43, shows that the

Combustion Turbine, the Combined Cycle, and Solid




Oxide Fuel Cell units make up the lower envelope of
the final curve over their respective capacity factor

ranges.

As a result of the screening process, the following
supply technologies were selected to be utilized as
candidate supply-side resources in the PROVIEW™
dynamic integration computer runs: 1) 171.7 MW Frame
7F CT units with inlet cooling for the 1999-2003 time
period, 2) 230 MW generic new site CT units with
inlet cooling for the 2004-2019 time period, 3) 262.6
MW Frame 7F Combined Cycle units with inlet cooling
for the 1999-2003 time period, 4) 400 MW generic
Combined Cycle units with inlet cooling for the 2004-
2019 time period, and 5) 25 MW Fuel Cells for the
2009-2019 period. The summer ratings for these units
are 164.8 MW, 214.2 MW, 256 MW, 378.3 MW, and 25 MW,
respectively. More detailed information on the final
supply side technologies screened can be found in
Figures GA-5-44 and GA-5-45. Since the SO, emissions
of each of these potential resources will be modeled
in the integration process, their effects on

compliance with the Clean Air Act Amendments of 1990

were factored into the analysis.




5. Screening Sensitivities
The screening model also can provide useful
information concerning how much certain input
parameters would need to change to make a technology
that is not in the lower envelope under base
assumptions become economical. Sensitivities were
performed on each “Best in Class” final technology
type in the 1999-2008 modeling period to determine
what data input and/or assumption changes would be
necessary to move it into the lower envelope (i.e.,
become an economic choice) within the relevant
capacity factor range. Sensitivities were not
performed for the 2009-2019 time frame because little
additional information relevant to Cinergy’s ‘

immediate resource decisions would be gained.

This methodology using the screening model (rather
than performing all sensitivities at the end of the
analysis) is more efficient and gives Cinergy a
better understanding of the magnitude of changes in
fuel prices, Emission Allowance prices, capital
costs, etc., that will affect ifs resource decisions.
In addition, it allows the most economical
technologies from each individual class to be

included in the sensitivity analysis.

8]
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Pulverized Coal

The parameters that should have the greatest impact
on coal unit economics are relative fuel prices (coal
prices versus gas prices), capital coét, and emission
allowance prices. A sensitivity study showed either
a reduction in coal prices to $0/MMBtu or an increase
of 60% in gas prices is necessary before the coal
unit would become competitive at about a 65%~75%
capacity factor (see Figures GA-5-46 and GA-5-47).
Figure GA-5-48 shows that the estimated capital cost
of the coal unit would have to decrease by 50% to
make the unit economical. The unit is insensitive to
emission allowance price changes in that it did not
become economical even when reducing allowance prices

to $0/ton (see Figure GA-5-49).

Fluidized Bed

The same parameters that affect pulverized coal units
should also affect fluidized bed units. However,
even at coal prices of $0/MMBtu, the fluidized bed
unit is not competitive (see Figure GA-5-46). Higher
gas prices do not affect it either, because the
pulverized coal unit is always comparatively less
expensive in this sensitivity (see Figure GA-5-50).

Figure GA-5-51 shows that the estimated capital cost




of the fluidized bed unit would have to decrease by
70% to make it economical. As with the pulverized
coal unit, the fluidized bed unit is insensitive to

changes in allowance prices (see Figure GA-5-49).

Fuel Cell

The parameters that should have the greatest impact
on Fuel Cell economics are relative fuel prices (coal
prices versus gas prices), and capital cost. The
Fuel Cell was insensitive to changes in gas prices
because the CT and Combined Cycle units, which also
use gas, were already more economical and continued
to dominate it. Lowering the estimated capital cost
alone is not sufficient to make the Fuel Cell
economical because the Combined Cycle unit has a much
better heat rate. The capital cost must be reduced
by 90% and the heat rate must be reduced by 35% for
the Fuel Cell to compete with the Combined Cycle unit

(see Figure GA-5-52). These are precisely the types
of improvements anticipated by TAG-Supply™ for Fuel

Cells ten years in the future, which is why the Fuel

Cell became economical in the 2009-2019 period.

Solar

For solar to be economical in a relevant capacity

m
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factor range, the estimated capital cost must be
reduced by 95% to compete with Combined Cycle units,
and, even then, the insolation is limited in the
Midwest as discussed earlier (see Figure GA-5-53).
Because of the high capital cost of solar units, gas
and coal prices would have to be 20 times higher
before the technology would be competitive (see

Figure GA-5-54).

Wood-Fired Stoker

For the Wood-fired Stoker to become competitive with
a Combined Cycle unit, a 78% decrease in the
estimated capital cost, an 81% decrease in Fixed O&M,
and a 53% decrease in heat rate would all be
necessary at the same time (see Figure GA-5-55).
Alternatively, a 60% decrease in the estimated
capital cost, an 81% decrease in Fixed O&M, a 25%
decrease in heat rate, and a doubling of gas prices
would be necessary at the same time for the Wood-

fired Stoker to be competitive (see Figure GA-5-56).

Battery

A 20% decrease in the estimated capital cost is

necessary for the battery to be competitive with the

CT (see Figure GA-5-57). However, the battery has




other shortcomings such as being much more limited in
its flexibility due to its one hour storage time in
comparison with the allowable runtime of the CT.
Reducing the cost of charging energy to $0 is not
sufficient to make the battery competitive with the
CT at extremely low capacity factors (see Figure GA-

5-58) .

Environmental Sensitivities

The "“Best in Class” Technologies were screened also
using more stringent environmental regulation
assumptions to determine the resulting changes in
their relative economics. To perform this analysis,
the Cinergy screening curve model was modified to
incorporate NO, and CO, emissions from each unit as
well as estimated emission allowance prices for these
emissions. The costs of the emissions were then
added to the other unit costs to develop the

screening curves.

NO,
An article in the May 18, l999,lissue of AirDaily
contained an estimate of the OTC NOx allowance prices
for the years 1999-2002.° The allowance price

assumed for the NO, sensitivity was the 1999 price of




$5450/ton. Figure GA-5-59 shows the results of the
screening for 1999-2008. As éxpected, renewable
technologies became relatively more economical,
especially in comparison to coal-burning
technologies, but CTs and CCs remained the most
economical overall. Figure GA-5-60 shows the results
of the screening for 2009-2019, which utilized an
allowance price of $7324/ton in 2009 dollars
($5450/ton escalated at 3% per year). Again,
renewable technologies became more economical in
comparison to coal-burning technologies, but CTs,
CCs, and Fuel Cells remained the most economical
choices. Wind was economical only at capacity

factors exceeding its relevant capacity factor range.

CO.

The allowance price assumed for the CO, sensitivity
was $21/ton in 1999 dollars, which was derived from
the U.S. Energy Information Administration (EIA)
study “What Does the Kyoto Protocol Mean to U.S.
Energy Markets and the U.S. Economy?”. This is
equivalent to $77.33/metric ton‘of carbon. Figure
GA-5-61 shows the results of the screening for 1999-
2008. As expected, renewable technologies became

relatively more economical, especially in comparison




to coal-burning technologies, but CTs and CCs
continued to be the most economical overall. Figure
GA-5-62 shows the results of the screeningvfor 2009-
2019, which utilized an allowance price of $28/ton in
2009 dollars ($21/ton escalated at 3% per year).
Again, renewable technologies became more economical
in comparison to coal-burning technologies, but CTs,
CCs, and Fuel Cells were the most economical choices.
Wind became economical only at capacity factors

exceeding its relevant capacity factor range.

Combination NOx and CO,

Figure GA-5-63 shows the results of the screening for
1999-2008 for a combination of NOx and CO, emissions.
The allowance prices used were those described above.
CTs and CCs still remained the most economical for
this time period. Figure GA-5-64 shows the results
of the screening for 2009-2019. As with the CO; only
sensitivity, CTs, CCs and Fuel Cells were the most
economical. Wind became economical only at capacity

factors exceeding its relevant capacity factor range.




Summary of Screening Sensitivities

Since the most economical technologies did not change
for the 1999-2008 period, no additional technologies
were passed to the Integration stage of the IRP
process. However, Cinergy will continue to monitor
the renewable and storage technologies that looked
more promising under the more stringent environmental
assumptions for possible inclusion in future planning

scenarios.

7. Unit Size
As described previously, various unit sizes were
screened for the Combustion Turbine, the Combined
Cycle plant, and the Fuel Cell. The unit sizes
selected for planning purposes are the largest

technologies available today and the largest listed
in TAG-Supply™ because they generally offer lower

$/kW installed capital costs.

8. Cost, Availability, and Performance Uncertainty
Supply-side alternative costs used for planning
purposes for conventional technology types such as
Simple Cycle Combustion Turbine units and Combined
Cycle units are relatively well known and are

estimated in the TAG-Supply™ and can be obtained from




vendors. Cinerqgy’s experience also confirms their
reasonability. The TAG-Supply™ costs include step-up
transformers and a simplified substation to connect
with the transmission system. Since any additional
transmission costs would be site-specific and since
specific sites requiring additional transmission are
unknown at this time, the screening process did not
include other transmission costs. A listing of the
projected generating facility costs from the
screening curves can be found in Figures GA-5-44 and
GA-5-45. The availability and performance of:

conventional supply-side options is also relatively
well known and the EPRI TAG-Supply™ software contains

estimates of these parameters.

Lead Time for Construction

The estimated construction lead time and the lead
time used for modeling purposes for the proposed
Simple Cycle Combustion Turbine units is about two
years. For the Combined Cycle units, the estimated
lead time is about three years. However, the time
required to obtain regulatory approvals and
environmental permits adds uncertainty to the

process, s0 judgment is used also.




10. RD&D Efforts and Technology Advances

New energy and technology alternatives are needed to
ensure a long-term sustainable electric future.
Cinergy’s research, development, and delivery (RD&D)
activities enable Cinergy to track new options
including modular and potentially dispersed
generation systems, Combustion Turbines, and advanced
fossil technologies as well as enhancements to
existing fossil power facilities. Emphasis is placed
on providing information, assessment tools, validated
technology, demonstration/deployment support, and
RD&D investment opportunities for planning and
implementing projects utilizing new fossil power
generation technology to assure a strategic advantage
in electricity supply and delivery. Cinergy is also

a member of EPRI.

Within the 20-year horizon of this forecast, it is
expected that significant advances will continue to
be made in Combustion Turbine technology. Advances

in stationary industrial Combustion Turbine

technology should result from ongoing research and

development efforts to improve both commercial and
military aircraft engine efficiency and power

density.




Cinergy’s RD&D activities also involve Fuel Cell
technology. For example, by joining forces with the
U.S. Government and Ballard Generation Systems,
Cinergy is ingtalling one of the world’s first 250 kW
class, natural gas-powered Fuel Cells. This unit is
scheduled to be installed in 1999 at the Naval
Surface Warfare Center located in Crane, Indiana.
Cinergy is also licensing a 3 kW hydrogen Fuel Cell
from Ballard to help develop military and civilian
applications. 1In addition, Cinergy participates in
the IEEE Fuel Cell Standards Committee to establish

national standards for stationary deployment.

G. CINERGY 1999 RESOURCE BIDDING PROGRAM

1. Overview
On January 12, 1999, Cinergy issued a Request for
Proposals (RFP) as part of its strategy for meeting
future capacity and energy needs. The company sought
proposals for firm summer peaking capacity and
associated energy for all or any portion of a five-year
period from 1999 to 2003. Proposals covering capacity
and energy offered in other seasons or beyond the year

2003 would be considered also.




The RFP was open to all parties, including, but not
limited to: independent power producers, exempt
wholesale generators, qualifying facilities.(under
PURPA), power marketers, utilities, and utility holding
companies and their subsidiaries. Offers could be
based on new facilities, existing facilities, and
utility system capacity , as well as demand side or

renewable options.

~Proposals were due by February 12, 1999. On March 19,

1999, the bidders were notified whether their proposals
were to be considered for further negotiation (placed

on the short list).

Results

Fifteen bidders submitted thirty-four proposals. Many
of the proposals represented alternative pricing
strategies for the same power, so they were mutually
exclusive. Eleven of the bids were Summer 5X16
proposals, eight of the bids were Summer daily
call/unit power proposals, six were calendar daily
call/unit power proposals, eight‘were renewable
proposals, and 1 was an interruptible DSM proposal.
The amount of summer capacity offered ranged from 2750

MW to 3440 MW over the five-year period.




The bids were evaluated to determine their cost-

effectiveness or value. Using New Energy Associates’
PROSCREEN II® model, eight Bidders were chosen for the

short-list. Of the eight chosen, three were Summer
5X16 proposals, two were Summer daily call/unit power
proposals, two were renewable proposals, and one was an

interruptible DSM proposal.

Because the proposals were submitted on February 12,
most needed to be adjusted to match current market
conditions by the time the short list was finished. 1In
particular, the market price for Summer 5X16 futures
had decreased dramatically since the proposals were
received. Therefore, each of the bidders was given the
opportunity to lower their pricing. This step resulted
in substantial downward movement of the Summer 5X16
prices and very little change in the pricing of the

other remaining proposals.

Of the eight short-listed proposals, only the Summer
5X16 alternatives were capable of delivering the
necessary capacity by Summer 1999. However, at the
time Cinergy purchased several hundred Megawatts of
5X16 July/August capacity, the price on the open market

was lower than the prices of fhe updated 5X16 bids

(8]
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received. As a result, Cinergy did not contract with
any of the RFP bidders for Summer 1999 and instead made
purchases from other suppliers. A decision was made to
not purchase any 5X16s beyond Summer 1999 due to the

high price volatility associated with this product.

Once Cinergy’s immediate needs (Summer 1999) were
satisfied, attention was focused on signing contracts
with the five remaining bidders. Unfortunately, once
negotiations began with the two bidders proposing
Summer daily call/unit power proposals, each of them
requested substantial price increases. These price
increases were large enough to make both proposals
uneconomic. In addition, the downward price movement
of the market made one of the renewable options un-

economic.

At this point in time, Cinergy is still in contract
negotiations with one of the renewable energy bidders
to purchase approximately 100 MW of run-of-river hydro
capacity under a long term contract. The interruptible

DSM proposal is still undergoing evaluation.

The details of the bids, agreements and/or contracts

are considered to be trade secrets and proprietary and




confidential information by both Cinergy and the

individual suppliers/bidders.




FORM FE2-1: SUMMARY OF EXISTING ELECTRIC GENERATING FACILITIES
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Cinergy

STATION
NAME &

W.C.Beckjord CG&E
New Richmond,
Ohio
Cayuga Pst
Cayuga, Indiana
Conesville CG&E
Conesville, OH
Connersville PSI
Connersville, Indiana
Dicks Creek CG&E
Middletown,
Ohio
East Bend CG&E
Boone County
Kentucky
Edwardsport Ps1
Edwardsport,
Indiana
Gallagher PSI
New Albany, Indiana
Gibson Pst
Owensville, Indiana
Killen CG&R

FOOT
LOCATION SYSTEM®* NOTES UNIT

Uovouo

3A
3B
3C
3D
4

LV P

ah W N -

P N N

CF-S
CF-s
OF-IC
OF.IC
OF-IC
OF-IC
GF/OF-GT

OF-GT
OF-.GT

GF/OF-GT
GF/OF-GT
GF/OF-G
GF/OF-G

OF-§
CF-s
CF-8

CF-8
CF-8
CF-s
CF-s

CF-S

INSTALLATION TENTATIVE MAXIMUM GENERATING
DATE RETIREMENT CAPABILITY (net kW)
MONTH & YEAR YEAR SUMMER WINTER
6-1952 Unknown 94,000 94,000
10-1953 Unknown 94,000 94,000
11-1954 Unknown 128,000 128,000
7-1958 Unknown 150,000 150,000
121962 Unknown 238,000 238,000
7-1969 Unknown 155,250 157,500
4-1972 Unknown 51,225 61,200
4-1972 Unknown 51,225 61,200
61972 Unknown 51,225 61,200
6-1972 Unknown 51,225 61,200
Station Total: 1,064,150 1,106,300
10-1970 Unknown 500,000 505,000
6-1972 Unknown 495,000 500,000
6-1972 Unknown 3,000 3,000
6.1972 Unknown 3,000 3,000
6-1972 Unknown 2,000 3,000
6-1972 Unknown 2,000 2,000
6-1993 Unknown 105,800 120,000
Station Total: 1,110,800 1,136,000
6-1973 Unknown 312,000 312,000
5-1972 Unknown 42,000 49,000
5-1972 Unknown 43,000 49,000
Station Total: 85,000 98,000
5-1965 Unknown 92,000 110,000
6-1969 Unknown 14,200 19,500
10-1969 Uniknown 15,000 21,400
10-1969 Unknown 15,000 21,400
Station Total: 136,200 172,300
3-1981 Unknown 414,000 414,000
7-1944 Unknown 40,000 40,000
1.1949 Unknown 45,000 45,000
12-1951 Unknown 75,000 75,000
Station Total: 160,000 160,000
6-1959 Unknown 140,000 140,000
12-1958 Unknown 140,000 140,000
4-1960 Unknown ' 140,000 140,000
3-1961 Unknown 140,000 140,000
Station Total: 560,000 560,000
5-1976 Unknown 630,000 635,000
4-1975 Unknown 630,000 635,000
3.1978 Unknown 630,000 635,000
3-1979 Unknown 622,000 627,000
10-1982 Unknown 307,813 312,813
Station Total: 2,819,813 2,844,813
6-1982 Unknown 198,000 198,000
5-63

ENVIRONMENTAL
PROTECTION
MEASURES*

EP & FGC
EP & FGC
EP & FGC
EP & FGC
EP & LNB/OFA
EP & LNB/OFA

None
None
None

EP, LNB/OFA, FGC & CT
EP, LNB/OFA, FGC & CT
None
None
None
None
wI

EP&CT

None
None

sC
None
None

EP,LNB,CT &
SO2 Scrubber

BRB

EP & LNB/OFA
EP & LNB/OFA
EP & LNB/OFA
EP & LNB/OFA

EP, LNB/OFA & CL
EP, LNB/OFA & CL
EP, LNB/OFA, FGC & CL
EP, LNB/OFA, FGC, CL
& 502 Scrubber
EP, LNB/OFA,CL &
SO2 Scrubber

EP&CT
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FORM FE2-1: SUMMARY OF EXISTING ELECTRIC GENERATING FACILITIES

STATION TYPE  INSTALLATION TENTATIVE MAXIMUM GENERATING ENVIRONMENTAL ‘
NAME & FOOT OF DATE RETIREMENT CAPABILITY (net kW) PROTECTION
LOCATION SYSTEM* NOTES UNIT  UNIT* MONTH & YEAR YEAR SUMMER WINTER MEASURES*
Wrightsville, OH
Markland PSI 1 HY 4-1967 Unknown 15,000 15,000 None
Florence, Indiana 2 HY 1-1967 Unknown 15,000 15,000 None
3 HY 2-1967 Unknown 15,000 15,000 None
Station Total: 45,000 45,000
Miami Fort CG&E 5 CF-S 12-1949 Unknown 80,000 80,000 EP
North Bend, [ CF-S 11-1960 Unknown 163,000 163,000 EP & SNCR
Ohio 3-GT OF-GT 7-1971 Unknown 14,200 19,500 None
4-GT OF-GT 8-1971 Unknown 14,200 19,500 None
5-GT OF-GT 9-1971 Unknown 14,200 19,500 None
6-GT OF-GT 10-1971 Unknown 14,200 19,500 None
G 7 CF-3 5-1975 Unknown 320,000 320,000 EP, LNB, FGC & CT
G 8 CF-S 2-1978 Unknown 320,000 320,000 EP,INB & CT
Station Total: 939,800 961,000
Miami-Wabash PSI 1 OF-GT 6-1968 Unknown 16,000 17,000 None
Wabash, Indiana 2 OF-GT 6-1968 Unknown 16,000 17,000 None
3 OF-GT 6-1968 Unknown 15,000 17,000 None
4 OF-GT 6-1968 Unknown 15,000 17,000 None
5 OF-GT 8-1969 Unknown 15,000 18,000 None
6 OF-GT 7-1969 Unknown 16,000 18,000 None
Station Total: 93,000 104,000
Noblesville PSI 1 CF-S 12-1950 Unknown 45,000 45,000 EP&CT
Noblesville, Indiana 2 CF-3 9-1950 Unknown 45,000 45,000 EP&CT ‘
Station Total: 90,000 90,000
JM.Stuart CG&E H 1 CF-S 5-1971 Unknown ’ 228,150 228,150 EP & FGC
Aberdeen, H 2 CF-S 10-1970 Unknown 228,150 228,150 EP & FGC
Ohio H 3 CF-8 5-1972 Unknown 228,150 228,150 EP & FGC
H 4 CF-S 6-1974 Unknown 228,150 228,150 EP,FGC & CT
Station Total: 912,600 912,600
Wabash River PSI 1 SF/OF-CC 11-1995 Unknown 242,300 262,000 SI
West Terre Haute, 2 CF-§ 8-1953 Unknown 85,000 85,000 EP & LNB/OFA
Indiana 3 CF-8 9-1954 Unknown 85,000 85,000 EP & LNB/OFA
4 CF-§ 1-1955 Unknown 85,000 85,000 EP & LNB/OFA
5 CF-S 5-1956 Unknown 95,000 95,000 EP & LNB/OFA
6 CF-S 8-1968 Unknown 318,000 318,600 EP & LNB/OFA
7A OF-IC 5-1967 Unknown 3,000 3,000 None
7B OF-IC 5-1967 Unknown 3,000 3,000 None
7c OF-IC 5-1967 Unknown 2,000 2,000 None
Station Total: 918,300 938,000
Woodsdale CG&E I 1 GF/PF-GT 5-1993 Unknown 83,433 94,000 WI
Trenton, 2 GF/PF-GT 7-1992 Unknown 83,433 94,000 W
Ohio 3 GF/PF-GT 5-1992 Unknown 83,433 94,000 wI
4 GF/PF-GT 7-1992 Unknown 83,433 94,000 WI
5 GF/PF-GT 5-1992 Unknown 83,433 94,000 WI
6 GF/PF-GT 5-1992 Unknown 83,433 94,000 WwI
Station Total: 500,598 564,000

5-64




Figure 5-1

Cinergy

FORM FE2-1: SUMMARY OF EXISTING ELECTRIC GENERATING FACILITIES

STATION TYPE  INSTALLATION TENTATIVE MAXIMUM GENERATING ENVIRONMENTAL
NAME & FOOT OF DATE RETIREMENT CAPABILITY (net kW) PROTECTION
LOCATION SYSTEM® NOTES UNIT  UNIT* MONTH& YEAR YEAR SUMMER WINTER MEASURES*
W.H.Zimmer CG&E J 1 CF-S 3-1991 Unlnown 604,500 604,500 EP,LNB,CT &
Moscow, OH SO2 Scrubber
SYSTEM TOTAL: 10,963,761 11,220,513
*LEGEND: CF = Coal Fired S = Steam EP = Electrostatic Precipitator
OF = Oil Fired CC = Combined-Cycle Combustion Turbine SC = Smokeless Combustor
GF = Natural Gas Fired GT = Simple-Cycle Combustion Turbine CT = Cooling Tower(s)
PF = Propane Fired HY = Hydro CL = Cooling Lake
SF = Syngas Fired IC = Internal Combustion WI = Water Injection, NOx
SI = Steam Injection, NOx
LNB = Low Nox Burners
OFA = Overfire Air
SNCR = Selective Non-Catalytic Reduction
FGC = Flue Gas Conditioning

CG&E = The Cincinnati Gas & Electric Company  PSI = PSI Energy

FOOT NOTES:

(A) Unit 6 is commonly owned by The Cincinnati Gas & Electric Company (37.5% - Operator),
The Dayton Power and Light Company (50%) and Columbus Southem Power Company (12.5%).

(B) Unit 4 is commonly owned by The Cincinnati Gas & Electric Company (40%), The Dayton
Power and Light Company (16.5%) and Columbus Southern Power Company (43.5% - Op ).

(C) Unit 2 is commonly owned by The Cincinnati Gas & Electric Company (69% - Operator) and
The Dayton Power and Light Company (31%). Earlier vintage LNB installed.

(D) Total Plant is limited to 160,000kW due to boiler capability. Unit 6 rating is reduced by SMW to reflect
this station steam supply limitation.

(B) Unit 5 is commonly owned by PSI Energy (50.05% - Operator), Wabash Valley Power Association (25%)
and Indiana Municipal Power Agency (24.95%).

(F) Unit 2 is commonly owned by The Cincinnati Gas & Electric Company (33%) and The Dayton
Power and Light Company (67% - Operator).

(@) Units 7 and 8 are commonly owned by The Cincinnati Gas & Electric Company (64% - Operator) and by
The Dayton Power and Light Company (36%). Unit 8 has earlier vintage LNB installed.

(H) This station is commonly owned by The Cincinnati Gas & Electric Company (39%);, The Dayton
Power and Light Company (35% - Operator) and Columbus Southern Power Company (26%).

(0 InNovember 1996, CG&E entered into a sale-leaseback agr iated with Woodsdale Unit 1.

(1) Unit1 is commonly owned by The Cincinnati Gas & Electric Company (46.5% - Op ), The Dayton
Power and Light Company (28.1%) and Columbus Southern Power Company (25.4%). Earlier vintage LNB installed.

5-65




951

)

ewwing
oleys vdinl

9S4 95|
B wwng
oJeys YdAM

cie 80€
RO, Puwwng
eleys |Sd

S9¢€ S9E
S0z (=174
=174 s0C
14 =114
1074 soz
08i 08}
08l os8i
[4v 4 (4 4
981 981
62} 6¢)
(/] %4 20T
BN\ Jowwing
eleys 1'9da

‘siequinu ejoym o} Bujpunos o} enp ppe jou Aew sjejo] :JLON

HO ‘Mmoosop

ote ote S09 S09 00€L 00l 1661-€ } JoWWIZ 'H "M
(413 s 2144 :144 S8S S8S vl61-9 14
(413 [4+13 2144 j:144 S8S S8s zi6L-S €

s st j:144 2144 S8S S8S 0461-01 [4 HO ‘ueopioqy

(41} s 744 :144 S8S S8S 1261-S } yvemg ‘W r

- - oze 174 00S 00s - 8461-C - HO 'pueg yuoN

- - oze oze 00S 00S S.61-S L . o4 jweiy

HO ‘eiliAsiyBup

- - 861 861 008 009 Z861-9 [4 us|Iry

: NI ‘ejjiasuemo

- - - - S29 029 2861-01 S uosqio

A ‘Ajunog eucog

- - vip. 1434 009 009 1861-€ 4 pueqg jse3

HO ‘ejiaseuo)

6€€ 6€€ (4% Zie 08 08L €.61-9 14 9jjiAseuo)

HO ‘puoLuyory meN

Zs s sl sSi 1744 viy 6961-L 9 pioPjoeg "D Jeyem

BN  WWINS BWIM TPwwng B\  Tewwng ajeqg BquinN Uopesoy pue

eleys dso 8leys 3290 MN (el uopejeysuj wn eweN uopeg

ABisuip

7-G 2an314

1-Z34 WYOd4 Ol INIWIddNS

5-66




1994

1995

1996

1997

1998

Figure 5-3

Cinergy

FORM FE2-2 PART 3: ACTUAL GENERATING CAPABILITY CHANGES [In MegaWatts]

CAPABILITY CHANGES

e lNITDESIGNATION ___ NOTES COMMENT SUMMER WINTER
Gibson - Unit 4 m (derate) -8.0

Gibson - Unit 4 [1]  (derate) -8.0

Wabash River - Unit 1 [2]  (repower) 143.0 177.0
Miami Fort GT - Unit 1 [3]  (retire) -64.5

Miami Fort GT - Unit 2 [4]  (retire) -64.5

Miami Fort GT - Unit 1 B]  (retire) -48.0

Miami Fort GT - Unit 2 [4]  (retire) -48.0

SEASONAL TOTAL
SUMMER WINTER
0.0 -8.0
135.0 1770
00  -1290

96.0 0.0

0.0 0.0

[1] The Gibson Unit 4 derate was the result of a scrubber addition.

{2] Wabash River Unit 1 was repowered as an integrated coal gasification combined-cycle generating facility in a joint venture between

[3] Miami Fort GT Unit 1 retired on December 20, 1996.

[4] Miami Fort GT Unit 2 retired on October 14, 1996.

PSI Energy and Destec. The values reported here are incremental to the Unit 1 existing capability.
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. Figure 5-4 .

Cinergy

FORM FE2-2 PART 1: SUMMARY OF ACTUAL LOADS AND REQUIRED GENERATING CAPABILITY [In MegaWatts] [1]

Calendar Year> 1994 1995 1996 1997 1998
Forecast Year> Year -5 Year -4 Year-3 Year -2 Year -1
1. TOTAL ELECTRIC POWER
PEAK GENERATING CAPABILITY REQUIRED

(a) Net Utility Service Area Peak Load [2] 9421 8319 10079 8795 10043 9073 10109 8359 10387 8735
(b) Purchased Power Used to Meet Peak Load [Firm] 150 3 153 4 210 96 504 4 554 4 i

(c) Power Sales Coincident
with Service Peak Load 70 220 70 220 70 220 70 180 70 185

(d) Power Pooling (Net Power Available 0 0 0 0 0 -0 0 0 0 0
from Pool(-) or Committed to Pool(+))

NET CAPABILITY REQUIRED (a)-(b)+(c)+(d) [3] 9341 8536 9996 9011 9903 9197 9675 8535 9903 8916
[Not including Reserve Requirements]

2. REPORTING UTILITY'S ACTUAL
HISTORIC GENERATING CAPABILITY {4]

(a) Previous Year Capability [5] 11493 11493 11493 11485 11662 11662 11662 11533 11533 11533
(b) Retirements and other Decreases in capacity 0 8 8 0 0 129 96 0 0 0
(c) Uprating and Increases in Capability 0 0 143 177 0 0 0 0 0 0
(d) Seasonal Deratings 349 15 383 15 383 15 350 15 350 15
NET CAPABILITY (3] [4] 11144 11470 11279 11647 1}279 11518 11183 11518 11183 11518

3. DIFFERENTIAL BETWEEN EXISTING AND
REQUIRED CAPABILITY FOR EACH YEAR (2-1) [3][4] 1803 2934 1283 2636 1376 2321 1508 2983 1280 2602

[1] WINTER designated Year -5 is that WINTER SEASON which followed the SUMMER of Year -5, etc.

{2] Historical native peak load served, after DSM and/or interruptible load reductions.

[3] Totals may not be exact due to rounding to whole numbers.

[4] Assuming increases and decreases in Capability, including all appropriate unit derates, for Equipment in-service at the time of the seasonal peak.

[5] "Previous Year Capability” (Year -5) equals "Net Capability” from Year -6 plus "Seasonal Deratings” from Year -6, etc.
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Generating
Station

W.C. Beckjord

Cayuga

Conesville
Connersville
Dicks Creek

East Bend

Edwardsport
Gallagher

Gibson

Killen

Miami Fort
Miami-Wabash
Noblesville
J.M. Stuart

Wabash River

Woodsdale

W.H. Zimmer

Figure 5-5

APPROXIMATE FUEL STORAGE CAPACITY

Coal 0il
Capacity Capacity
(Tons) {(Gallons)
550,000 2,100,000
900,000 290,000 #2 High Sulfur
+336,000 #2 Low Sulfur
750,000 420,000
- 500,000
- 500,000
300,000 540,000
75,000-80,000 250,000
750,000 130,000
2,800,000-3,000,000 500,000
w/three piles
180,000 2,650,000
700,000 4,000,000
-- 750,000
70,000-75,000 45,000
900,000 50,000
500,000 140,000

+90,000 for WRCGRP +198,000 for WRCGRP

1,000,000 3,000,000
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6. CLEAN AIR COMPLIANCE

A. INTRODUCTION

The Clean Air Act of 1970, together with the subsequent
Clean Air Act Amendments of 1977, set forth a structure
of air pollution control known as “command and control.”
With this control method, ambient standards are set,
allowable emission levels are calculated for each plant,
and limits are incorporated on a plant-by-plant or stack-

by-stack basis.

Title IV (i.e., the acid rain provisions) of the Clean

Air Act Amendments of 1990 (CAARA) left the existing

' , mechanism in place, strengthened it, and added another
layer of provisions in order to achieve even greater
sulfur dioxide (S0,) and nitrogen oxide (NOy) emission

reductions. The ultimate goal of the CAARA is to reduce

annual SO; emissions from U.S. utilities by 10 million
tons from 1980 levels by 2000. Additionally, NOyx
emissions will be reduced by 2 million tons annually
compared to the levels from 1980. The CAAA call for the
reductions to occur in two phases. Phase I began January
1, 1995, and continues through December 31, 1999. Phase

II will begin January 1, 2000, and continues

indefinitely.




SO, Requirements

During Phase I, the CAAA target existing generating
units that are 100 megawatts (MW) or greater, and had
an SO, emission rate of 2.5 lbs. of SO,/MMBtu (i.e.,
emitted 2.5 lbs. of SO, per million Btu of fuel
consumed) or greater dufing 1985. These units are
commonly referred to as “Phase I affected units.”
Any source that includes one or more affected units
is referred to as an “affected source.” The CAAA
define Phase II affected units as all existing units
(prior to the CAAA of 1990) that are not Phase I
affected units, except for existing simple cycle
Combustion Turbines or units 25 MW or less. A
utility may voluntarily opt a Phase II affected unit
into Phase I, whereby the opt-in unit would become a
Phase I affected unit and receive allowances based
upon the lower of 2.5 lbs. of 50,/MMBtu or the unit’s

actual 1985 emission rate.

A unique feature of the CAARA is that it employs a
market-based “allowance” system rather than requiring
a “command-and-control” method éf SO, emission
reduction. During Phase I the U.S. Environmental
Protection Agency (USEPA or EPA) allocated allowances

to affected units based upon their average annual




MMBtu fuel consumption during the 1985-1987 baseline
period, using a 2.5 lbs. of S0O,/MMBtu emission rate.
In Phase II, the USEPA will allocate allowances to
affected units in the same manner as Phase I, except
that the emission rate will be lowered to 1.2 lbs. of
S0,/MMBtu. An affected unit must hold one allowance
for each ton of SO, emitted by that unit in a given
year. Some of the ways this can be achieved are by:
1) reducing the SO; emissions of the unit to equal the
number of allowances allocated by the USEPA; 2)
transferring allowances from early-, br over-
complying units; or 3) purchasing allowances. This
ability to purchase allowances from, or sell
allowances to, other sources has created a market for

S0, allowances.

For the most part, the USEPA will not allocate Phase
IT allowances to any units constructed after 1987.
Instead, these units must obtain allowances from the
market, from other pre-1987 units, or from the EPA

auctions and/or direct sales.
Another important aspect of the allowance system is

the ability to save, or “bank," allowances for future

use. Allowances allocated to an affected unit may be

6-3




used in the year in which they are allocated, or
later. For example, a vintage 1995 allowance may be
used in any year 1995 or later. Thus, a utility
could over-comply on its Phase I affected units or
purchase allowances in order to build up a “bank” of
allowances. This “bank” could then be used to delay
necessary SO, reductions on a unit (or group of units)
at a later date by transferring the banked allowances

to that unit.

Title IV contains provisions to discourage the
reduction of SO, emissions on Phase I affected units
simply by shifting generation away from these units
onto Phase II units during the Phase I period. 1In
each year of Phase I, the total heat input (fuel
consumed) to Phase I units (in Btus) must be greater
than or equal to the average heat input to the Phase
I units during the baseline period 1985-1987. 1If
this standard is not met, then underutilization, or
reduced utilization, occurs and allowances must be
surrendered back to the USEPA under provisions within

Title IV.

Although Congress defined the number of Phase I

allowances originally allotted to each affected unit




(CAAA Section 404 Table A), the USEPA was given the
authority to make adjustments to this allotment by
allocating alternate or additional allowances. These
allowances may be allocated during Phase I to most
affected utility sources in Illinois, Indiana, and
Ohio on a pro-rata share of 200,000 additional
allowances each year. This allocation was created
since it was anticipated that these three states
would be the states most economically affected by the
CAAA. During Phase II, there are utilities in ten
states, including Indiana, Ohio, and Kentucky, which
will receive these additional allowances. In
addition, allowances are available from four (4)
USEPA additional reserves, as follows: 1) by
installing qualifying Phase I technology or by
reassigning their reduction requirements among other
units employing such technology (i.e., Phase I
Extension Reserve); 2) as incentives for units
achieving SO, emissions reductions through customer-
oriented conservation measures or renewable energy
generation (Conservation and Renewable Energy
Reserve); 3) as set aside for aﬁctions and direct
sales which are sponsored yearly by EPA (Special
Allowance Reserve); and 4) as incentives for

utilities that replace boilers with new, cleaner, and




more efficient technologies, or install qualifying
Clean Coal Technology re-powered units (Repowered
Sources). Allowances from these reserves are

available to affected units in all states.

Figure 6-1 shows the number of allowances allotted by

the USEPA for affected units on the Cinergy system.

The purpose of the compliance planning process is to
develop an integrated resource/compliance plan, or
strategy, that meets the future resource needs of
Cinergy while at the same time meeting the
requirements of the CAAA in a reliable and economic

manner.

NO; Requirements

The Acid Rain Program is using a two-phase program to
reduce NO, emissions from coal-fired electric utility
plants. Phase I took effect on January 1, 1996 and
limited emissions from two boiler types, known as
Group I. Phase II, starting January 1, 2000, will

effect Group II utility units.

The NO, emission reduction goal under the program is

to cut NO, emissions by 2 million tons below 1980



levels. Utilities may choose the method of

compliance that is most cost effective.

¢ An operator may choose to meet a standard annual
emission limitation assigned by USEPA per boiler
type.

e A utility may choose to average the emissions from
two or more boilers and meet the combined emission
rate for the units. This will allow more cost-
effective reductions to be made on some units that
can reduce emissions well below the USEPA standard

and avoid more costly reductions on others.

e A utility may also apply for an alternative
emission limit, if it can demonstrate that it

cannot meet the standard emission limit.

Cinergy filed its averaging plan for Phase II NO
emissions on December 19, 1997. Zimmer Station was
filed as an early election unit during Phase I and
must continue to meet its standard emission rate
through 2007. Gibson Station Units 1 & 2 had applied
for alternative emission limits, but will no longer
pursue those; instead they will be incorporated into

the system averaging plan.
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B. PHASE I SO, & NO, COMPLIANCE PLANS

CG&E filed a petition with the Public Utilities
Commission of Ohio (PUCO) on June 30, 1992, (Case No. 92-
1172-EL-ECP), seeking approval of its Phase I
Environmental Compliance Plan (ECP). On September 3,
1982, the ECP case was consolidated with the 1991 and
1992 Electric Long-Term Forecast Report proceedings.
Intervenor status was granted to the following parties in
the case: the Office of Consumers’ Counsel (OCC),
Industrial Energy Consumers (IEC), the Sierra Club
(Sierra Club) and three individual members, the City of
Cincinnati (the City), Armco Steel Company and Air
Products and Chemicals (Armco/Air Products), the Citywide
Coalition for Utility Reform (CCUR), and the United Mine
Workers of America (UMWA). All parties in the ECP case
except the City and CCUR were signatories to a
stipulation. The PUCO approved the stipulation and found
the CG&E ECP reasonable in an Opinion and Order dated

February 24, 1994.

On November 15, 1995, CG&E filed the two-year review of
its ECP pursuant to Section 4913.05‘of the Ohio Revised
Code. This filing (Case No. 95-747-EL-ECP) provided the
PUCO with information to commence a review on the

continued appropriateness of the approved ECP. The PUCO




found that CG&E’s ECP, as modified, was adequately
documented and complied with the requirements of Section
4913.04(A), Ohio Revised Code, and constituted an
appropriate strategy for compliance with Phase I of the
Clean Air Act Amendment requirements. The PUCO approved
the modified ECP in an Opinion and Order dated December

19, 1996.

The CG&E Phase I ECP, as modified, includes the following
compliance measures:

1. Modify W. C. Beckjord unit 5 and Miami Fort units
6&7 to allow the burning of lower sulfur coals in
the range of 1.2 to 2.0 lbs. of SO,/MMBtu;

2., Designate East Bend unit 2 as a substitute (“opt-
in”) unit, and increase its scrubber SO, removal
rate;

3. Build up an Operating Reserve of SO; allowances of
approximately 13 percent of the Phase I annual
allotment;

4. Use allowance purchases and sales to optimize
CG&E’s electric production operations with respect
to compliance with the requifements in Phase I;

5. Use emissions affected economic dispatch of its
generating units to minimize costs in a manner

consistent with underutilization regulations;




6. Designate W. H. Zimmer unit 1 as a compensating
unit if reduced utilization becomes a concern; .

7. Implement DSM programs consistent with cost-
effectiveness criteria established by the PUCO, and
study additional DSM programs for possible
implementation to create bonus allowances, reduce
unit emissions, and offset possible unit
underutilization;

8. Install, operate and maintain low NOy burners at W.
C. Beckjord unit 5 and other units as necessary to
comply with the NO, requirements of the CAAA; and

9. Install, operate and maintain continuous emission

monitoring systems (CEMS) at all Phase I and Phase

II units. .

CG&E was -also required to follow the development of the
S0, allowance market and develop in-house allowance

market expertise.

Similarly, in accordance with the Indiana Environmental
Compliance Plan Pre-Approval Act, PSI filed a petition
with the Indiana Utility RegulatoryvCommission (IURC) on
January 2, 1992, (Cause No. 39346) requesting approval of
its Phase I Environmental Compliance Plan, including its

estimated cost and schedule. Public hearings were




conducted in this cause during August 1992, and November
through December 1992. The IURC issued an order on
October 27, 1993, approving PSI’s Environmental

Compliance Plan.

The approved PSI Phase I ECP includes the following
compliance measures:

1. The use of environmentally affected economic
dispatch (sometimes referred to as “emissions
affected dispatch”) in the dispatch of its
generating units}

2. A continued commitment to DSM/conservation
programs;

3. Tailored coal switching at most of its generating
units; this includes the blending/switching of
lower-sulfur coals, and tailoring the sulfur
content to the operating parameters and the
economics of each individual unit. This includes:
a) the addition of flue gas conditioning equipment

on Gibson unit 3, Gallagher units 1-4, Cayuga
units 1&2, and the burning of lower sulfur
coals at these units, and the inclusion of the
already installed flue gas conditioning

equipment on Wabash River unit 3;
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b) the addition of new precipitators on Gibson
units 1&2 and Wabash River unit 6, combined
with the burning of lower sulfur coals at these
units, and the upgrade of the precipitators on
Gallagher units 1-4 and Wabash River units 2-5;

Installation of the Gibson unit 4 flue gas

desulfurization system (scrubber). This scrubber

is needed for economic compliance with the State

Implementation Plan (SIP) of Gibson County as well

as for CAAA compliance reasons;

Installation of continuous emission rate monitors

on all of its Phase I and Phase II affected units;

Installation of low NO4 burners and over-fire air

capability on all applicable Phase I affected

units;

Build up an operating reserve of 30,000 SO,

emission allowances;

The use of an SO, emission allowance banking

strategy as part of an overall economic strategy to

delay the installation of higher cost options in

Phase II.

PSI is complying with Phase I requirements using its IURC

pre-approved Phase I plan, with a few minor changes.

Subsequent to the approval of the Phase I plan, it was




determined that certain projects could be delayed or
eliminated while still meeting Phase I requirements (for

example, flue gas conditioning at Gallagher units 1-4).

Prior to the merger of PSI and CG&E, each company had
studied the issue of how best to manage the SO, emission
allowances, and each had assigned the responsibility to a
single department (the Fuels Department at CG&E and the
Financial Department at PSI), with representatives of
other departments becoming involved as needed. Both
companies participated in the USEPA allowance auctions in
1993 and 1994, and have analyzed other potential offers
from brokers wishing to purchase or sell allowances.
Since the formation of Cinergy, an interdepartmental
working group has been created to perform these

functions.

The SO, emission allowance market impacts the Phase I and
Phase II strategies in two. ways. First, the projected
allowance market price is the basis against which the
costs of compliance options are compared to determine
whether the options are economic (i;e., a “market-based”
compliance planning process). Second, Cinergy plans to
use an emission allowance banking strategy to delay

implementation of higher cost options in Phase II. The
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economics of this banking strategy, or strategic bank,

are dependent upon the market price of allowances.

C. PHASE II SO, COMPLIANCE PLANNING PROCESS

1.

Process Description

The Phase II compliance planning process involved
three phases: 1) an initial technical feasibility
screening of possible compliance options; 2) an
economic screening of the feasible options that
survived the technical feasibility screening; and 3)
integration of the most economic options from the
economic screening into the optimization process
along with the supply- and demand-side resource
options to develop an integrated resource/CAAA
compliance plan, or strategy. The reason for the
analysis being performed in three steps is that it
would be virtually impossible to evaluate all
possible technologies and/or options in one step.
This section of the report describes the first two
phases of the process. Chapter 8 contains a

description of the third phase.

Technical Feasibility Screening
In general, the purpose of a technical feasibility

screening is to prepare a list of available

(e}
1

14




technologies, or options, analyze each from a
technical perspective, and screen out those
technologies that are not feasible for use at a
particular unit or station. To the extent possible,
work previously performed for the Phase I planning
process was used in the technical feasibility

screening.

During Phase I planning, CG&E performed a technical

screening of technologies for its units using a
Kepner-Tregoe® decision analysis. Technologies

included in this analysis included coal
switching/blending options, natural gas firing/co-
firing, switching to low sulfur oil, and post-
combustion processes such as wet FGD, sorbent

injection, and dry spray FGD.

It should be noted that, for the CG&E units that are
jointly owned by Columbus Southern Power and Dayton
Power & Light, the impacts on the co-owners must be
considered and a decision made jointly as to how to
meet CAAA compliance requirements. The results of
this study reflect only the preliminary economic
analysis performed by Cinergy, from a Cinergy

perspective.

6-15




Sargent’& Lundy Engineers performed a similar
analysis for the units on the PSI system. This
analysis involved the following steps: 1) create a
list of candidate control technologies or options; 2)
develop a technical profile of each technology; and
3) perform a technology screening. The list of
candidate technologies was developed from Sargent &
Lundy’s data base, a review of relevant literature,

and input from PSI engineering staff.

Figure 6-2 shows the technologies chosen for further

analysis on the Cinergy system.

Economic Screening

a. Methodology and Data Assumptions

The second phase of the CAAA compliance planning
process was a detailed economic screening of
technologies or options to determine which ones to
evaluate aléng with the supply- and demand-side

options later in the integration phase.

Cinergy uses models developed by The NorthBridge
Group (NorthBridge), an economic and strategic
consulting group, to assist in the CAAA compliance

option economic screening process. NorthBridge




worked closely with PSI in its Phase I compliance
planning process, and developed compliance
planning models for the PSI system. These models
were developed in Lotus® 1-2-3, and contain cost
and performance characteristics for each
compliance option to be considered, for each unit
or group of units. The models have been brought
in-house, and will continue to be developed and

utilized for future studies.

Cinergy worked with NorthBridge to update these
models to incorporate the CG&E system and update
other data from the original PSI Phase I planning
study. Although Phase II does not begin until the
year 2000, to ensure consideration of possible
economic options, the analysis encompassed the

years 1999 through 2009.

For those options being analyzed in the economic
screening, Sargent & Lundy prepared capital cost
estimates, operation and maintenance cost
estimates, and operational impact assessments
(heat rate, capacity, availability, etc.) for the

PSI units. Similar data were reviewed and updated
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for the CG&E units from the study performed for

CG&E’'s Phase I compliance plan. .

The economic screening uses a marginal cost
methodology to eliminate options dominated by
others, and ranks the remaining options into
“supply curves” based on the cost per incremental
ton of SO, removed. The procedure captures the
key interactions and tradeoffs inherent in

compliance decisions:

e Compliance options were ranked not for
individual units but for entire stations in
order to reflect station-wide facilities and ‘
constraints. This was accomplished by
comparing the costs and tons of SO, removed for
the feasible combinations of unit-specific
options at each station.

e Plans were developed by examining a series of
annual supply curves reflecting annual tons
removed and annualized costs (including a
levelized carrying charge for capital), rather
than through use of a single lifecycle supply

curve. This allowed planners to take into
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account changes in the relative economics of

various compliance options over time.

e Impact of compliance options on performance
variables such as heat rate, capacity rating
and availability were explicitly valued to make
the screening assessments as complete as
possible. Where an option could be implemented
in more than one way (for example, either
replace a pulverizer or accept a performance

penalty), both approaches were considered.

Much of the analysis was carried out with the
assistance of the two NorthBridge specialized
computer models: the first model computes the tons
removed and costs for each compliance option at
individual units, and the second model determines
feasible station-wide combinations and develops the
rankings. These models do not directly value the
effects of changes in dispatch. 1Instead, a
preliminary compliance option ranking is developed
using an initial set of generating unit capacity:
factors from a dispatch model (éee Chapter 8 for a

more detailed description of the PROMOD IV®

production cost and reliability evaluation program

used for the dispatch modeling). Sensitivity




analyses are then performed on the generating unit
capacity factors to evaluate the impact of changes to ’
the compliance options due to changes in capacity

factors. These sensitivities are described later in

this chapter.

After the marginal cost supply curve was created, the

marginal cost of each on-system compliance option was

compared to the projected market price of SO, emission
allowances. Ignoring other possible factors, options

with a marginal cost less than the market price of

allowances are deemed economic. The General Appendix

contains the marginal cost supply curve data for the

years 2000, 2005, and 2009. Cinergy considers the .

data to be trade secrets and proprietary information.

An important aspect of this market-based compliance
planning process is the projected price of SO,
emission allowances. Cinergy uses an emission
allowance price forecast prepared by Energy Ventures
Analysis, Inc. (EVA) in its planning. This IRP
analysis incorporated the 1999 édition of the
forecast. The projected allowance prices are trade

secrets and proprietary to EVA.




For the base scenario, the major assumptions (such as
load forecast and fuel forecast) were coordinated
with those used in the supply- and demand-side

resource option screening.

Sensitivity Analyses

Sensitivity analysis was also an important part of
the overall process. Scenarios reflecting
alternative assumptions for major variables were
tested to assess how robust the base scenario supply
curves really were/ which assumptions were most
critical, and which compliance options were
sufficiently promising in scenarios other than the
base case to merit further examination. For the
Cinergy sensitivity analyses, changes in generating
unit capacity factors, relative fuel prices, coal
contract constraints, equipment modification costs,
replacement power costs, market SO, allowance prices,

and ash credits for PRR coal were conSidered.

In the capacity factor sensitivity, the capacity
factors were adjusted by 10% abéve and below those
used in the base. 1In the fuel price sensitivity, the
fuel prices were adjusted 10% above and below those

used in the base. The coal contract constraint
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sensitivity assumed no existing long-term coal

contracts. High and low capital cost estimates were
prepared for retrofits and other options requiring

capital.

The following sensitivity analyses were performed for

the years 2000, 2005, and 2009,

Capacity Factor Sensitivity

The high capacity factor sensitivity results in no
change from the base case. In the low capacity
factor sensitivity, one unit would switch to a lower

percentage blend of a low Sulfur coal in 2000 only.

A station would switch to higher sulfur coal in 2009.
Economic options at other units would be unchanged

from the base scenario.

Relative Fuel Price Sensitivity

Fuel price sensitivities were also performed for a
price adjustment of +10% and -10% for each fuel,
while holding the price of all other fuels constant.
This, of course, eliminates the correlation in price
movements that may occur among fuels. Therefore, the
results of these sensitivities are for general

indications and are not to be taken as conclusive.
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Unless a change because of the relative fuel price
sensitivity analysis is stated below, the economic
options at other units would remain as in the base

scenario.

Potential opportunities for economically reducing SO,
emissions on the Cinergy system between 1999 and 2009
include the switching to Powder River Bésin (PRB)
coal in Phase II. PRB coal is a very low sulfur coal
(typically 0.8 1lbs. of S0O,/MMBtu or less) that is
abundant in the Powder River Basin of Wyoming and
Montana. Due to other characteristics of the coal
(e.g., low heat content, unique ash qualities, and
dusting characteristics), a significant amount of
testing is necessary to determine how successfully
units designed to burn higher sulfur, higher heat
content Midwestern coals can burn the PRB coal.
Raising the delivered price of PRB coal by 10%
relative to other coals would cause one station to
delay switching to PRB coal until 2009. Another
station would continue to burn the planned low sulfur
coal instead of switching to 106% PRB in 2009.
Lowering the price of PRB coal by 10% would bring PRB
coal to several units in 2000. Other units would

continue to burn the base coal in 2000.
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Lowering the coal price forecast 10% for 1.0 1lb.
Colorado Basin Low Sulfur coal results in two
stations using that coal beginning in 2009. A high
price sensitivity for 1.0 1lb. Colorado Basin Low
Sulfur coal was not necessary because there were no

fuel switches to that coal in the base case.

Lowering the price of 1.2 1lb. Central Appalachian Low
Sulfur coal by 10% would cause several units to adopt
the coal in 2000. Other units would also switch to
the 1.2 1lb. coal in 2000 but switch back to their
base coals in 2005 and then switch back to the 1.2
1b. coal in 2009. One other unit would switch to the
1.2 1b. coal in 2009. Raising the price of 1.2 1b.
Central Appalachian Low Sulfur coal by 10% would
cause one station to continue to burn the base coal

in 2000.

Lowering the coal price forecast 10% for 1.2 1lb.
Illinois Basin Low Sulfur coal results in no change
from the base case. Raising the price of 1.2 1lb.
Illinois Basin Low Sulfur coal by 10% would cause
several units to continue to burn the base coél. One
unit would switch to lower sulfur coal in 2000 and

then switch back to base coal in 2009.

6-24




Raising the coal price forecast 10% for 1.6 1lb.
Central Appalachian Low/Medium Sulfur coal results in
a lower sulfur coal becoming the economic option at
one station beginning in 2000. Lowering the coal
price forecast 10% for 1.6 lb. coal results in
several units ﬁsing that coal beginning in 2000. One
unit would switch to the 1.6 lb. coal in 2005.
Another unit would continue to use the 1.6 lb. coal

in 2008.

Raising the coal price forecast 10% for 2.1 lb.
Northern Appalachian Medium Sulfur coal results in
one station switching to higher sulfur coal in 2005.
One unit would switch to a lower sulfur coal in 2009.
In addition, a lower sulfur coal becomes the economic
option at several units in 2000 and 2009 but not in
2005. Lowering the coal price forecast 10% for 2.1
lb. Northern Appalachian Medium Sulfur coal results

in one station switching to that coal in 2000.

Raising the coal price forecast 10% for 2.3 lb.
Illinois Basin Medium Sulfur coél results in one
station switching to a lower sulfur coal in 2000.

One unit would switch to a lower sulfur coal in 20089.

Lowering the coal price forecast 10% for 2.3 lb.
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Illinois Basin Medium Sulfur coal results in one

station switching to that coal beginning in 2005.

Raising the coal price forecast 10% for 3.3 lb.
Northern Appalachian Medium/High Sulfur coal was not
necessary because there were no fuel switches to that
coal in the base case. Lowering the coal price
forecast 10% for 3.3 1lb. Northern Appalachian
Medium/High Sulfur coal results in one station

switching to that coal beginning in 2000.

Raising the coal price forecast 10% for 3.5 1lb.
Illinois Basin Medium/High Sulfur coal was not
necessary because there were no fuel switches to that
coal in the base case. Lowering the coal price
forecast 10% for 3.5 lb. Illinois Basin Medium/High

Sulfur coal results in no change from the base case.

Raising the coal price forecast 10% for 6.6 1b.
Northern Appalachian High Sulfur coal results in a
lower sulfur coal becoming the economic option at one
unit in 2000 only. Lowering thé coal price forecast
10% for 6.6 1lb. Northern Appalachian High Sulfur coal
was not necessary because there were no fuel switches

to that coal in the base case.
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Raising the natural gas price forecast was not
necessary because there were no fuel switches to
natural gas in the base case. Lowering the natural
gas price forecast 10% results in no change from the

base case.

Ash Credit Sensitivity

Sensitivity analyses were performed with different
ash credit prices for those units with 100% PRB coal
as a compliance option. The ash produced from
burning 100% PRB coal is a commercially viable
product that can be sold, thereby reducing the
effective cost of burning 100% PRB coal. 1In the base
case, the ash credit was $25 per ton of ash.
Sensitivities were performed for the ash credit at

$0, $20 and $30 per ton of ash.

The ash credit at $30 per ton resulted in no change
from the base case. At $20 per ton, the ash credit
resulted in one station switching to a higher sulfur
coal in 2009. At $0 per ton, the ash credit resulted
in one station switching to a higher sulfur coal in
2009. Another station would switch to a higher

sulfur coal in 2005 only.
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Coal Contract Constraint Sensitivity

Sensitivity analysis of base case coal contract
constraint assumptions was performed by assuming that
the contracts were eliminated in 1999. There was no
analysis performed to determine any costs associated
with eliminating these contracts, nor was there any
detailed discussion as to the feasibility of
eliminating the contracts. Rather, this sensitivity
analysis was performed merely to determine if the
contracts were a binding constraint on the selection

of economic options.

The contracts did constrain the economic alternatives
at two stations. It was economical to switch to a
lower sulfur coal at one unit beginning in 2005 and
several units in 2009. One station switched to a

lower sulfur coal in 2000 only.

Capital Cost Modification Sensitivity

Since some options are more capital cost intensive

(e.g., PRB fuel switching, natural gas conversion,

and scrubber installation), this sensitivity has a

greater effect on these options compared to others.
In the low capital sensitivity, a lower sulfur coal

becomes economic at one unit in 2000 and 2005.
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Several units would switch to a lower sulfur coal in
2000. In the high capital case, a higher sulfur coal
becomes economic at one station in 2005 and another

station in 2009.

Replacement Power Cost Sensitivity

Since some options cause a derate to the unit (e.g.,
PRB fuel switching and scrubber installation), this
sensitivity has a greater affect on these options
compared to others. The sensitivity analysis used an
electricity market approach, which incorporated a
forecasted range of projected electricity market
prices. Both the upper 90% case and lower 10% case
from Cinergy’s energy market forecast for spot
electricity prices were used for the high and low

replacement energy cost sensitivities, respectively.

In the high replacement power cost sensitivities, one
station would switch to a higher sulfur coal in 2005
and another station 2009. In the low replacement

power cost sensitivity, one station would switch to a

lower sulfur coal beginning in 2000.

SO, Emission Allowance Market Price Sensitivity

Cinergy used the high (90" percentile) and low (10
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percentile) SO; emission allowance price projections

from the 1999 ICF Resources emission allowance price ‘
forecast for the high and low price sensitivities.

The projected allowance prices are trade secrets and

proprietary to ICF Resources. The high emission

allowance price forecast was driven by the National

Ambient Air Quality Standards (NAAQS) for fine

particulate matter which lowers the SO, emission

allowances allocated by the EPA. The low emission

allowance price forecast was driven by the CO, Kyoto

Protocol in 2008.

In the low allowance price sensitivity, one station
would switch to a higher sulfur coal in 2000. Two ‘
stations would continue to burn the base coal and

consume allowances.

There were many additions in 2000 for the high SO,
allowance price sensitivity scenario. By 2000 it
would be economical to switch several units to a

lower sulfur coal. Wet scrubbers would be

!

economically justified in 2005 at several units under

the high SO, allowance price sensitivity. 1In 2009,

several units would switch to a lower sulfur coal. It




+

would also be economical to install a wet scrubber on

several other units.

¢. Conclusions

The compliance screening curve data and final CAAA
compliance option results for the 1999 IRP are shown
in Figure GA-6-3 in the General Appendix. Cinergy
considers these results to be a trade secret and
confidential, competitive information. The redacted
information will be made available to the appropriate
parties upon execution of an appropriate

confidentiality agreement or protective order.

. USEPA NOx SIP CALL COMPLIANCE PLANNING

On September 24, 1998, USEPA Administrator, Carol
Browner, signed the “Finding of Significant Contribution
and Rulemaking for Certain States in the Ozone Transport
Assessment Group Region for purposes of Reducing
Regional Transport of Ozone” or State Implementation
Plan (SIP) call for revision under Section 110 of the
Clean Air Act. The final rule was published in the
Federal Register on October 27, 19§8. States are
directed to respond to the call by submitting revised-

SIPs by September 24, 1999, and source reductions to
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meet the NO, emission budget per state are to be met by

May 1, 2003.

The NOy SIP Call establishes NO, budgets for each of the
23 effected jurisdictions that will apply during the
summer ozone season {(May 1 through September 30)
beginning in 2003. States are directed to revise their
SIPs by reducing NO, emissions from a number of sources
including electric utilities. The electric utility NO,
emission rate is based upon 0.15 lb./MMBtu, but would be
administered by USEPA through a regional cap and trade

program similar to the Acid Rain Program for SO,.

The United States Court of Appeals has recently (May 25,
1999) stayed indefinitely the implementation of USEPA’s
NO, SIP Call pending the Court’s resolution of the
various other NO; emission and ozone related regulatory
and litigation activities. See Chapter 8 for more

explanation of those activities.

Even though the stay of the SIP Call has been granted,
Cinergy continues to study the compiiance options
available to comply with future NO, emission reductions.
The level of reductions and timing for compliance are

unknown and likely to remain uncertain until next spring.
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However, given that USEPA’s previous compliance date
would have been extremely difficult to meet and still
retain Cinergy’s system reliability, it is still prudent
to be prepared to cost effectively meet USEPA’s emission

reduction goals.

For this IRP, the NO, compliance level required was
assumed to be 0.15 lb./MMBtu by 2003 because the stay of
the SIP call had not yet been granted at the time that a

decision had to be made for modeling purposes.

1. Allowance Allocations
EPA’s NO, SIP Call is based upon a cap of utility NOy
emissions equivalent to 0.15 1lb./MMBtu of heat
input. This cap was determined using a baseline of
heat input in the years 1995 and 1996. EPA then
used the ICF Resources, Inc. Integrated Planning
Model (IPM) to inflate this heat input to projected
2007 levels. EPA then calculated a tonnage cap
based using the 0.15 ib. NO,/MMBtu emissions rate.
This cap was then allocated to the individual
states. In their individual SIP Plans, the states
must determine how their individual budgets are to

be allocated.

Cinergy has projected its potential allocations from
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the three states in which it operates for each of
its generating units. This projection is a total of ‘
23,429 tons. There is an expectation that>the states
could hold back as much as 5% of the allotments.
This hold back would be képt in reserve for
allocations to new generation and for other
purposes. This hold back would reduce Cinergy’s
allowance to 22,258 tons. In addition, a 5%
compliance margin was built into Cinergy’s
compliance plan to allow for many of the variables
that can affect operations. As a result, Cinergy
estimates that its target emissions during the ozone

season beginning in 2003 will be approximately

21,145 tons. '

Determination of Baseline Emissions

The projected baseline emissions from Cinergy units
were needed for future years to determine the total
tons of reduction needed. Actual 1997 emissions
data was used to characterize NO, emissions from
each unit as a function of load. Future projected
operating hours provided from‘the Energy Market
Forecast Model (see Chapter 8) were used to develop
future load profiles. Since most of the Cinergy

generating units have higher NO, emission rates at
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3.

higher loads, the load distribution profiles were
used to calculate the projected emissions. The
emission rates and projected unit operations were

used to calculate total baseline emissions.

Evaluation of Potential Reduction Projects

A large number of potential NOx reduction projects
were considered. They include Combustion Controls,
such as Low NO, burners and combustion tuning, and
post Combustion NO, Controls, such as Selective Non-
catalytic Reduction (SNCR) and Selective Catalytic
Reduction (SCR). For modeling purposes, SCRs were
assumed to be 85% efficient based on available
industry experience. SNCRs were also assumed to be
limited to units smaller than 330 MW. Sensitivity
analyses were performed to evaluate a number of

emerging technologies.

Compliance Plan

Cinergy used an Excel-based spreadsheet model called
the Engineering and Construction Model (E&C) to
determine what combination of controls would be
required to meet various compliance scenarios
including the 0.15 1b. NO,/MMBtu recommended by USEPA.

It was developed externally by NorthBridge and then
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brought in house. It is a marginal cost based model
that ranks each potential NO, reduction project using
the potential NO, tons removed, the capital cost, and
the O&M costs (both fixed and variable). After
ranking the projects from lowest to highest marginal
cost per ton of NO, reduced, the model continues to
select projects until enough tons have been removed
so that estimated emissions are less than the
expected allocation. It will run in a state by state
mode, a PSI/CGE mode, using an emissions rate or tons

of emissions.

The model contained average cost and effectiveness
data for the available technologies, current
emissions data for all of the Cinergy units, and
projected unit capacity factors for future years. To
verify and refine the model data and prepare a more
refined compliance plan, Sargent & Lundy Engineers
and Stone & Websterlwere retained to conduct two
independent compliance studies. Each consultant
conducted site visits to gather actual unit data and
to develop conceptual designs fsr the projects.
Multiple model runs evaluated different sensitivities
that could affect the final compliance requirements

and project needs. Data from both reports were
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incorporated into the model, which was used to
prepare the compliance plan shown in Figure GA-6-4 in

the General Appendix.

Trading

The compliance plan assumes that trading will be
permitted across the entire Cinergy system. This
decision ultimately rests with the individual States
when they develop their State Implementation Plans
(SIP). Both the USEPA and the individual states have
shown the desire to implement a system of interstate
trading of NO, allowances. This would permit sources
accumulating surplus allowances through over
compliance to trade with other sources. It is
assumed that because of the stringency of EPA’s NOy
SIP Call and the lack of a fluid market, that trading
will comprise a relatively small amount of overall
compliance. The Cinergy compliance plan therefore
assumes that compliance will be accomplished on
system. However the plan is structured to utilize
trading should allowance prices fall below the

highest marginal cost reduction projects.

6. Co-Ownership Issues

The compliance plan includes only Cinergy operated
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units. However Cinergy co-owns several units with
American Electric Power (AEP) and Dayton Power and
Light (DP&L). As a sensitivity case, the plan also
evaluates the system on an ownership basis as well as

an operated basis.

7. Non-Attainment Issues
Several of Cinergy’s generating units are located
close to areas in non-attainment with the current
one-hour ozone standard. These areas include
Cincinnati and Louisville. In addition, USEPA is
implementing a new, more restrictive 8-hour ozone
standard. This new standard is expected to create
many additional non-attainment areas. 1In preparation
of the SIPs, states have the ability to target
specific areas for reductions. As a result, Cinergy
could be required to make specific reductions in
these areas. These reductions may not result in the
lowest cost plan based on marginal cost per ton

removed.
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7. ELECTRIC TRANSMISSION FORECAST

In compliance with the codes of conduct in FERC Order
889, the relevant transmission information is located in
the Transmission Volume of this report, which was

prepared independently.
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. 8. SELECTION AND IMPLEMENTATION OF THE PLAN

A. INTRODUCTION

Once the individual screening processes for demand-side,
supply—side, and emission compliance options reduced the
universe of options to a manageable number, the next step
wés to integrate the options. Tﬁis chapter will describe
the integration process, the sensitivity analyses, the

selection of a 1999 IRP, and its general implementation.

. B. RESOURCE - INTEGRATION PROCESS

The goal of the integration process was to take all of
‘ ' the pre-screened demand-side and supply-side options,
- along with the S0, and NO, compliance plans, and develop
an integrated resource plan, or strategy, using a

consistent method of evaluation. The tool used to
perform this final integration was PROSCREEN 11°. In
addition, PROMOD iV® was used to calculate generating
unit capacity factors used in the preliminary screening

of the SO, compliance options and in the development of

the NO, compliance plan (see Chapter 6).

1. Model Descriptions

PROSCREEN II® is a state-of-the-art computer model

' developed by New Energy Associates, LLC of Atlanta,




Georgia. PROSCREEN II® is commercially licensed to ‘
many utilities and has been used by both PSI and CG&E

for several years. As configured at Cinergy, the

model consists of three modules: (1) Load Forecast

Adjustment (LFA), (2) Generation and Fuels (GAF), and

(3) PROVIEW™,

The LFA module is a tool for storing and processing

load forecasts and‘incorporating.the impacts.of

demand-side management brograms. These load

forecasts, in conjunction with existing unit data

(i.e., availability, heat rate, fuel prices, and

emission rates) are then used by the GAF module to : ’
simulate electric production system operation. The N

GAF provides production costs and generation

reliability indicators that are essential to the

automatic expansion planning module, PROVIEW™,

The PROVIEW™ module uses a dynamic programming
optimization procedure coupled with end effects
analysis to select expansion plans, or strategies,
based on Present Value Total Cost (PVTC). The module
calculates the cost and reliability effects of
modifying the load with demand-side management

programs or adding supply-side resources to the ‘




o ®

system. In addition, the modeling of emission-
related constraints enables the user to integrate
environmental compliance strategies with the supply-
side and demand-side'resource options. Units with
high SO, or NO, emission rates incur larger dispatch
penalty cost adders than units with low or no S0, or
NOx emission rates.  The dispétch adders are
calculated by the model using the projected.prices of

-emission allowances and the emission rates of the
generating unit. In addition, PROVIEW™ keeps track

of total company emissions and buys or sells SO, and
NOx allowances as needed so that every plan is in
compliance with the Clean Air Act Amendments of 1990
(CARA) and the proposed new NO, regulations. The
costs of purchasing additional SO, and NO, allowances
and the revenues from selling surplus SO0, and NOx
allowances are included in the final cost accounting

of each plan.

In each year, combinations of alternatives which meet
pre-defined reliability and expansion criteria are
evaluated and saved as states containing potential
alternatives for that year. As previously outlined
in Chapter 2, Cinergy uses the following criteria for

resource planning: (1) minimum reserve margin of




17%, (2) maximum loss of load hours (LOLH) of 175,
and (3) maximum expected unserved energy (EUE) of ‘
0.18%. As the years in the planning horizon progress

and larger amounts of new resources are needed, the

nﬁmber of possible combinations of options and

feasible stetes increase nearly exponentially with

the number of alternatives censidered. By comparing

the PVTC of the'various plans genereted by the model,

Cinergy was able to evaluate the relative economics

of different resource combinations.

PROMOD IV®, like PROSCREEN II®, has been used by both

PSI and CG&E for several years and is widely accepted
throughout the industry. It is a commercially ‘
licensed product also developed by New Energy

Associates, LLC of Atlanta, Georgia. However, unlike
PROSCREEN II®, PROMOD IV® is not a generation

expansion model. It is principally a very detailed

production costiﬁg model used to simulate the

operation of the electric production facilities of an

electric utility. Cinergy uses PROMOD IV® to develop

fuel budgets, evaluate energy sales and purchases,

project marginal and avoided energy costs, and gauge

system reliability.




PROMOD IV® uses a probabilistic modeling technique to
account for random unit forced outages and derates.
It also contains algorithms that are capable of
simulating unit commitment and dispatch, modeling
fixed-energy transactions, estimating interruptible
load curtailments, calcﬁlating emission rates,
computing inter-company/region energy exchange, and
modeling multiple unit-specific fuel limits. The
system has inputs that fall into five general
categories: (1) generating unit data, (2) fuel data,
(3) load data, (4) transaction data, and (5) utility
specific system operating data. These inputs, along

with the complex algorithms discussed above, make
PROMOD IV® a powerful tool for projecting utility

electric production facility operating costs.

The energy market forecasting (EMF) model is a
proprietary, trade secret model developed for Cinergy
whose primary purpoée is to forecast regional
electric energy prices in a liquid, efficient
electricity market. The EMF model is a
probabilistic, scenario-based model, i.e., the model
forecasts future electricity market prices based on

projected price scenarios for each of the major

market drivers and the probability of each scenario




occurring. Presently, the EMF model includes the
utilities located in the East Central Area
Reliability Coordination Agreement (ECAR), and the
Mid-America Interconnected Network (MAIN) Nbrth
American Electric Reliability Council (NERC) regions
of the coﬁntry. Together, ECAR and MAIN make up a
region>which contains most of the Midwestern United
States. The model projects prices on a monthly

basis.

Process
The first step in the integration process was to

develop a new PROSCREEN II® GAF module database from

the most up-to-date PROMOD IV® database. Once this
was completed, output reports were compared with
PROMOD IV® to determine the reasonableness of such
things as: wunit capacity factors, fuel blends, and
emission rates. Because PROMOD IV® output is used
regularly for budgeting and regulatory support, the
results are scrutinized carefully to . ensure close
simulation of reality. Throughout the IRP process
the modeling was reviewed for accuracy. Also, system
load reports were reviewed to make sure forecasted
peak and energy values, as well as DSM impacts, were

modeled correctly. The projected market prices for
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electricity from the October 1998 EMF were included
in the PROMOD IV® and PROSCREEN II® databases to

better simulate the interactions between Cinergy’s

system and the ECAR/MAIN market.

Once the supply-side, demand-side, and compliance
- screening processes were completed, the options shown
below were modeled in PROVIEW™. The year(s) in

parentheses denote which year(s) the alternafives

were candidates available for incorporation into

resource plans:

2
O
ot
[
0]
[
o)
]
jav)

I

Request for Proposals

2) CT = Combustion Turbine




3) CC = Combined Cycle

4) 5X16 = 5 days/week, 16 hours/day

Despite the fact that the 300 MW Unit Power proposals
from the 1999 RFP process were priced above market at

the time of this analysis (see Chapter 5), one
proposal was modeled in PROVIEW™ to further examine

the economic trade-off between a four-year purchase
and a series of one-year purchases. To limit the time
needed to run the integration, the supply-side options
were constrained somewhat with regard to the size of
the alternatives available to the model. For example,
the Summer Market 5X16 Purchases were made available
in blocks of 300 MW, even though purchases from the
market generally are available in smaller increments.
In addition, the Fuel Cells were made available in
blocks of 200 MW, even though the Fuel Cells are
actually 25 MW in size. Furthermore, the CTs were
made available in blbcks of two units. Making the
block sizes of alternatives larger decreases the
number of states generated by PROVIEW™ and, thus,
reduces run time. 1In the implementation of a resource
plan, or strategy, the size of the resources acquired
can be scaled to match the need. For ease of

modeling, the 25 MW Interruptible DSM alternative was




modeled as a 29 MW (25MW + Reserve Margin)

dispatchable unit.

Althdugh market purchases were not available after
2003 in PRQVIEWW,,the CTs and CCs selected by the
model can be viéwed és gplaceholders" for further.
“peaking” and “intermediate” duty market purchases.
In addition, the CCs can be ?iewed as “piaceholders”

for repowering existing units, as discussed in Chapter

5.

The integration analysis was performed over the ten
year modeling period (1999-2008) with infinite end-
effects. This enabled the immediate focus to be
placed on the first five years, while assuring that
longer-term economics were considered also. After the

plan was selected, the first ten years were fixed and
PROVIEW™ was re-run for the 2009-2019 period. Use of
this methodology would neither change any short-term
activities nor preclude any options that could be
viable. Although the minimum Reserve Margin criterion
was 17%, PROVIEW™ was allowed to consider plans with
a minimum of 16.0% Reserve Margin in order to prevent

large overshoots of the Reserve Margin criterion.

This reflects the reality that installation of a unit




whose size is 200-300 MW might not be financially
prudent if the Company was only about 100 MW short of

the criterion.

C. IDENTIFICATION OF SIGNIFICANTLY DIFFERENT PLANS

As discussed in Chapter 2, the analysis performed to
develop the plan coﬁtained in_this filiné generally
focused in more detail on the first five years; 1999-
2003. This is the most impoftant period, during which
some near-term decisions will have to be méde.
Therefore, five years was chosen as the cut-off for

determining which of the numerous plans produced by

PROVIEW™ were significantly different.

The main differences during the first five years
concerned the selection of different types of purchases,
DSM, CTs, and CCs. Figure 8-1 shows the four plans of
interest, which were: the Least Cost Plan, the 2002 CT

Plan, the No DSM Plan, and the 1° CC Plan.

The Least Cost Plan was the plan with the lowest Present
Value Total Cost (PVTC). It contains the DSM bundle, and
supply-side resources consisting of the 5X16 summer

purchases for 2000-2003, and a number of Combustion




Turbines in 2003-2005. No new resources were required

for 2006-20009.

The 2002 CT Plan is identical to the Least Cost Plan
through 2001, and it contains the DSM bundlé. In 2002,
two CTs are added, which redﬁces the size of the purchase
required in 2002. F;om 2004 through 2008, the plan is

identical to the Least Cost Plan.

The first plan without DSM was identical to the Least

Cost Plan because the amount of DSM is relatively small.

The 1% CC Plan is identical to the Least Cost Plan
through 2001, and it contains the DSM bundle. In 2002,
one Combined Cycle unit is added and in 2003, two
Combined Cycle units are added, which reduce the size of
the purchases required in 2002 and 2003. In 2004, ten

CTs are added, and in 2005, two CTs are added.

In all of these plans, the dominant reliability
constraint was the minimum reserve margin. In other
words, the supply-side and DSM additions contained in the
plans were necessitated by the reserve margin dropping
below the minimum rather than by the annual loss of load

hours (LOLH) exceeding 175 or the expected unserved




energy (EUE) exceeding 0.18%. The actual combination of
options contained in these plans was then a result of an

optimization based on the lowest PVTC.

The values obtained from the PROVIEW™ model for relative

Present'Value Total Cost for the four plans are as

folldws:
1998 Present Value $ Change from
Total Cost ($1000)* Least Cost Plan
Least Cost Plan $24,307,116 0.00%
2002 CT Plan $24,308,622 +0.01%
No DSM Plan $24,316,464 +0.04%
1°* CC Plan $24,358,830 +0.21%

* Based on Market Purchases in increments of 300 MW

The effective after-tax discount rate used was 7.62%. It
should be noted that these values should NOT be viewed as
absolute values. They should be used only for the

relative comparison of the four plans.

. SENSITIVITY ANALYSES

The IRP Team identified a number of possible business
threats during the focus period that could have large
impacts on stakeholders over the modeling period. They

were (in no particular order):

e Changes in technology




e Changes in relative fuel prices (coal vs. natural
gas and oil and/or high sulfur coal vs. low sulfur

coal)
¢ Increased environmental regulation or rules

e Lower level of service area load (through milder
weather, lower level of economic growth, customer

choice laws, regulations, rules, or pilots)

As discussed earlier, the methodology regarding the
sensitivity analysis in this IRP‘performs more analysis
at the front-end, or screeniné stage and less analysis at
the back-end, or final integration stage. The first two
threats were addressed during the screening and the
results can be found in Chapters 5 and 6. Changes in
environmental regulations will be discussed below in
Section E. The lower level of service area load was

addressed as a sensitivity at the integration stage.

For the lower load sensitivity, the plans were re-
optimized from 1999 to 2008, with infinite end-effects.
This allowed Cinergy to gain more insights into how its
actions in the first five years would change under
different assumptions. The four significantly different
types of plans identified in the Base Case analysis were

chosen to perform comparisons. It should be noted that




the results of the sensitivity and scenario analysis is
to be used for comparison of the plans to each other on a
relative basis. The results of this sensitivity are

discussed in more detail below.

ALower Load Sensitivity

.Thé>recent passage of customer choice legislation in
Ohio and the prospect of customer choice legislation
in Indiana cause uh;ertainty with regard to the
service territbry load level that must be served by
the Cinergy energy production facilities. Given a
constant reserve margin criterion, franchised service
territory load level is the prime determinant of when
and in what quantity new resources are required.
Therefore, a sensitivity with a lower load level was
chosen. However, the forecast does not incorporate
explicit assumptions regarding the level of customer
switching that could be egpected because, as stated
in Chapter 1, restructuring legislation in Ohio had
not been enacted into law at the time the analysis
for this IRP was begun. Instead, the load forecast
used in this sensitivity incorporated both
pessimistic economic assumptions and a lower level of
weather-induced load. By the year 2008, the peak

demand in this forecast is 7.9% lower while the




energy requirement is 8.0% lower than in the Base

Case.

Figure 8-2 shows thelresulting plans under this lower
load sensitivity. The Least Cost Plan contains the
DSM bundle, as did the Base Case Least Cost Plan.

The supply-side fesOurces again consiSt of purchases

for 1998-2001. One difference is that the first year

that CTs are built is 2002, instead of 2003 in the

Base Least Cost Plan. There are additiénal purchases
in 2002 and 2003, and additional CTs are built in
2003 and 2004, but no new resources are required from
2005-2008. As expected, the main difference is that
the level of purchases and the number of CTs required

are lower.

The 2003 CT Plan is identical to the Least Cost Plan
through 2001. It contains the DSM bundle. 1In 2002,
1300 MW is purchased while in 2003, six CTs are
added, along with a 900 MW purchase. In 2004, the
number of new CTs is identical to the Least Cost
Plan, but there are also 2 CTs built in 2005 in this

plan.




The No DSM Plan was identical to the Least Cost Plan.
Again, the main difference between this sensitivity
~and the Base Case was the level of supply-side

resources required.

The 1°¢ CC Pian, on the surface, looks like it
contains a higher level of pﬁrchase‘requirements in
2000 and a lower level in 2001 than the Least Cost
Plan. However, this is a function of the size of the
blocks of purchases required. 1If adjustments are
made .to the purchases to match the load level, the
purchase amounts would be identical. 1In 2002, one
Combined Cycle unit is added along with 1029 MW of
purchases. In 2003, four CTs are added, along with

929 MW of purchases, and, in 2004, six CTs are added.

The values obtained from the PROVIEW™ model for

relative Present Value Total Cost for the four plans

are as follows:

1998 Present Value % Change from
Total Cost ($1000)* Least Cost Plan
Least Cost Plan $21,225,756 0.00%
2003 CT Plan $21,249,860 +0.11%
No DSM Plan $21,234,800 +0.04%
1°* cC Plan $21,234,528 +0.04%

* Based on Market Purchases in increments of 300 MW




Again, the figures above should be used only for the

relative comparison of the four plans.

E. ENVIRONMENTAL RISK/REGULATORY IMPACTS

There are a.number of en&ironmental risks/regulatory
changes»thatlcan affect Cinergy in the future. As a
result, the Environmental Services department closely
monitors these changes and participates with other
departments in developing Cinergy’s response to the
changes. The most significant risks are discussed in

more detail below.

NO, and Ozone

A number of existing Cinergy generating facilities are
located in moderate ozone non-attainment areas in both
the greater Cincinnati and the greater Louisville areas.
Current air quality modeling in the Cincinnati and
Louisville areas has shown that édditional NO, reductions
may be counterproductive in reducing ground level ozone
concentrations. However, regulatory approval of these
182 (f) exemptions has not been finalized. Iﬁ the
Louisville area, Cinergy’s Gallagher generating station
is currently meeting the Stéte of Indiana’s NOy
Reasonably Available Control Technology (RACT) standard.

In Cincinnati, the United States Environmental




Protection (USEPA or EPA) has proposed revocation of the
1-hour ozone standard based upon the determination that
the monitoring data shows the area has attained the
standard. The proposal was published in the June 9,

1999 Federal Register.

Cinergy'é facilities could be required to make
additional.NOx reductions to éontribute to achieving
étfainment of the ozone health standards outside of the
areas in which they are located. This potential is the

result of several ongoing activities.

" The first is the assumption that some of the PSI
generating facilities contribute to the severe non-
attainment area of the greater Chicago region. This
non-attainment area includes counties located in extreme
Northwest Indiana. The Indiana Department of
Environmental Management has given notice to Indiana
utility plants that they (through participation in the
Lake Michigan Air Directors Consortium (LADCO) and Ozone
Transport Assessment Group (OTAG)) recommend that NO
reductions from “upwind sources” in Indiana and other
surrounding states are néeded to reduce background

levels of ozone in the greater Chicago area.




On July 19, 1997, EPA announced a new and tighter ozone
standard to protect human health. The standard would
establish new limits for the permissible levels of
ground level ozone in the atmosphere. Compliance with
the new standard will require significant reductions in
volatile organic compounds kVOC) and nitrogen oxide
emissions from utility, automotive and industrial
sources including Cinergy facilities. Applicable‘
nitrogen oxide emission reductions would likely be
coordinated with other existing emission reduction

requirements. EPA has suggested that controls may be

mandated sometime between 2008 and 2012.

On September 24, 1998, Carol Browner signed the "Finding
of Significant Contribution and Rulemaking for Certain
States in the Ozone Transport Assessment Group Region
for Purposes of Reducing Regional'Transport of Ozone" or.
State Implementation Plan (SIP) call for revision. The
final rule was published in the Federal Register on
October 27, 1998. With this action, EPA also released
two proposed rules in support of the SIP call, "Federal
Implementation Plans to Reduce the Regional Transport of
Ozone" or FIP and "Findings of Significant Contribution
and Rulemaking on Section 126 Petitions for Purposes of

Reducing Interstate Ozone Transport" or 126 Petitions.




States were directed to respond to the call by | ‘
submitting revised SIPs by September 24, 1999, and, if

the submittal is substantially identical to the "model"”

provided by EPA, it will be approved quickly, although

EPA has up to a year to Complete its review. In other

words, the eXact requirements and administrative details

for affectéd sources in the SIP Call will not be known

with certainty until sometime in 2000.

The SIP call is based upon the premise that NO, emissions
are transported into states with ozone attainment
problems and therefore EPA has set a limit or budget for

NO, emissions on each identified state. Mobile, area,

industrial, and.utility sources are targeted by the SIP,
with utilities being called to reduce the most. As
proposed, EPA has ba;ed the budgets on a 0.15 l1lb./MMBtu
NO, emission rate limit for utilities with a compliance
date of May 1, 2003. Trading and early reduction credit
after the year 2000 are also included in the "model"

SIP. The following 22 jurisdictions are affected:

Alabama, Connecticut, District of Columbia, Delaware,
Georgia, Illinois, Indiana, Kentucky, Massachusetts,
Maryland, Michigan, Missouri, North Carolina, New

Jersey, New York, Ohio, Pennsylvania, Rhode Island,




South Carolina, Tennessee, Virginia, Wisconsin, and

West Virginia.

On May i4, 1999, the Court of Appeals for the District
of Columbia remanded the new National Ambient Air
Quality Standards'(“NAAQS”) ﬁor ozone established by EPA
in 1997. - Since the new 8-hour ozone standard serves as
the basis for a number of EPA’s initiatives aimed at
reducing emissions from coal-fired power plants, the

decision is of high importance to Cinergy.

On May 25, 1999, the United States Court of Appeals for
the District of Columbia Circuit stayed implementation
of EPA’s NO, SIP Call pending the Court’s resolution of
the various'challenges to EPA’s action. The challenges
are scheduled for hearing this fall with a decision

expected no earlier than the end of the year.

Also on May 25, 1999, EPA published its final
determination granting the 126 petitions, only to
request a partial stay and begin a new rulemaking
reconsidering the 126 petitions on June 11, 1999. EPA
is'planning to further propose another rulemaking that
would include specific NO, emission reduction

requirements and specific details for a NO, emission
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trading program by July 15, 1999 (EPA has missed this

deadline). The new rulemakings are to be completed by

November 30, 199S.

Numerous uncertainties remain concerning the technical
and legal implementation of any new NO, emission
controls.- However, Cinergy is investigating potential

compliance approaches.

New Particulate Standard (PM 2.5)

EPA announced on July 19, 1997, new particulate
standards intended to protect human health. The

standards would establish limits for very small

particulate, those considered respirable, less than 2.5
microns in diameter. The control of these very small
particles, considered aerosols, could require
significant reductions in gaseous sulfur and nitrogen
emissions as well as reductions in solid particulate
emissions. In any case, the particulate and aerosol
controls required would result in new costs in addition
to costs associated with options for the CAAA Phase 1II

compliance. EPA has suggested that no controls would be

mandated until at least 2008.




On May 14, 1999, the Court of Appeals for the District
of Columbia remanded the new National Ambient Air
Quality Standards (“NAAQS”) for fine particulate -
established by EPA in 1997. Therefore it is premature to
estimate compliance costs at this time. Héwever,
Cinergy is investigating pofential compliance

alternatives.

Regional Haze

On July 1, 1999, the EPA issued final regional haée
rules under authority of Section 169A and 169B of the
CAAA. These rules established planning and emission
reduction timelines for states to use to improve
visibility in national parks throughout the United
States. The ultimate effect of the new regional haze
rules is to eliminate man-made “regional haze” in the
next 60 years. The rules would require states to submit
visibility SIPs by 2008 which include emission reduction
requirements for subsequent years. These new emission
reduction rules could require newer and cleaner
generation technologies and additional controls on
utility sources of SO, and NOs. In August 1999, numerous
state, industry, and environmental groups filed legal

challenges to the regional haze rule. Cinergy will




continue to monitor these developments and their impact

on the company.

Hazardous Air Pollutants from Utility Power Plants

The Clean Air Act Amendments of 1990 required the EPA to
conduct a study of the.impéct on human health of power
plant emissions of a list of 189'Hazardous Air
Pollutants (HAPs), and, if warranted by that study, to
develop regulations to control those emissions. The HAP
study waé due to Congress November 15, 1993. The EPA
determined that the best data to be used for this study
was field data being collected by the Electric Power
Research Institute (EPRI), a research arm of the
electric utility industry, and the Department of Energy
(DOE). Because this data was not yet available, EPA
informed Congress that it would delay its report. EPA
released an interim draft report in mid-October of 1996.
The final HAP report was submitted to Congress in

February 1998.

EPA has identified mercury as a potential human health
concern and has proposed that mercury emissions from
power plants be further researched and monitored.

Recent health studies based on mercury levels in exposed

humans, even in sustenance fishermen, show no link of




mercury exposure to health risks. Despite these facts,
enough political interest and pressure exist that
mercury controls could be regulated by the EPA or

legislated by Congress.

The Executive Committee of the Science Advisbry Board

(SAB), ;reated by Congress in 1978, approved a draft

mercury report from the SAB Subcommittee on Mercury in

July 1997. The report was forwarded to EPA for -

consideration and action. EPA issued the final Mercury

Report to Congress in December 1997.

In 1999, USEPA has implemented an information collection
request that includes fuel sgmpling and stack testing
within the utility industry. The massive data
collection effort will be completed in 2000. The data
is being collected to supplement USEPA’s Report to
Congress and will support any decision on the regulation
of mercury emissions from utility sources.

Specifically, the information collection request will
provide more certainty on the quantity and speciation of
mercury emitted and the removal efficiency of existing

emission control equipment.




Cinergy will continue to monitor the development of this ‘

issue.

Global Climate Change

Since 1994 Cinergy Corpﬁ has been actively involved in

climaté change issues. 1In éddition, Cinergy has been

studying its activities that emit greenhouse gases (GHG)

and evaluating strategies to reduce or offset those

emissions. With the signing of a U.S. Department of

Energy (DOE) Climate Challenge Participation Accord

(Climate Challenge or Participation Accord) in February

1995, Cinergy’s management endorsed the goal of trying

to return Cinergy’s GHG emissions to 1990 levels by 2000 ‘

in a cost effective manner.

In keeping with its Climate Challenge commitment,
Cinergy chose to participate in tﬁe U.S. Initiative on
Joint Implementation (USIJI) approved Belize Rio Bravo
forest preservation and sustainable management project
with three other investor owned utilities, The Nature
Conservancy, The Programme for Belize (a non-profit
environmental organization), and UtiliTree Carbon
Company (a utility industry initiative through the

Edison Electric Institute). The project includes two




components: Component A, forest preservation; and

Component B, sustainable forestry practices.

Component A of the project involved the purchase of a
15,000-acre parcel of endangered forest land that. links
two protected properties with the Rio Bravo Conservation
Area. Imminent conversibn to aéricultural use
‘threatened this'property. Winrock Internationql, an
independent consultant, measured the greenhouse gas
benefit of this purchase and estimated it at more than
800, 000 .tons of carbon dioxide. This figure is higher

than what was originally estimated.

Component B of the project will implement a sustainable
forest management program on the Rio Bravo Conservation
and Management Area. The program is designed to
increase the total pool of sequestered carbon in a
60,000-acre area of the 125,000-acre Rio Bravo
Conservation Area, including the area of Component A.
It will then seek to extend the sustainable forestry
model into adjacent properties. This component also
includes plans to develop and implement a marketing

strategy for sustainable timber extraction.




Cinergy has committed to invest in the project over a
ten-year period. However, Cinergy will receive carbon
offsets for a forty-year period. After the first ten
years, the Programme for Belize will be self-sufficient
based on revenues generated by the sustainable forestry

prdgram, forest products program, and environmental

'tourism. Cinergy estimates that the cost of carbon

offsets from the Belize project will be about $0.64 per

ton of CO,.

In accordance with its DOE Participation Accord, Cinergy
submits an annual Section 1605 (b) report concerning
Cinergy’s GHG emission reduction and offsetting
activities. Cinergy’s first report in 1985 identified
activities implemented between 1991 and 1994 that
reduced or offset Cinergy’s GHG emissions. This first
report listed activities that reduced or offset
Cinergy’s GHG emissions by an estimated 1.3 million tons
of CO; equivalents (CO; equivalents include actual CO;
emissions as well as methane and CFCs converted to CO;
equivalents by using the Intergovernmental Panel on
Climate Change (IPCC) factors for these other GHGs).
Cinergy’s 1998 report listed activities that reduced or
offset Cinergy’s GHG emissions by an estimated 3.7

million tons of CO, equivalents.




Activities implemented or supported by Cinergy that have

reduced or offset its GHG emissions include:

e Electric generation from recovered landfill

(methane) gas;
° Demand—side manageﬁent programs;
[ Landfill gas recovery for use as a natural gas
:supply;
¢ Rio Bravo carbon sequestration project;
e Trees planted at Cinergy facilities;

e TForestry projects with the Ohio and Indiana
Chapters of The Nature Conservancy, Ducks

Unlimited, and the National Wild Turkey Federation;
e Edison Electric Institute UtiliTree Carbon Co.;
e Beneficial reuse of coal ash;
o Efficiencies created through merged dispatching;
e Power plant efficiency programs;

e Paper and aluminum recycling.

Cinergy’s Climate Challenge program efforts have
resulted in a cumulative total of nearly 12.5 million

tons of CO, equivalent reductions and offsets since 1991.

In 1999, Cinergy agreed with USEPA to voluntarily join

the SF¢ Emissions Reduction Partnership for Electric




Power Systems. The purpose of the agreement is to
achieve environmental and economic benefits by reducing
emissions of sulfur hexafluoride (SF¢) during operation
and maintenance of equipment used in transmission and

distribution of electricity.

Cinergy, through its non-regulated subsidiary companies, -

Cinergy Global Power and Trigen-Cinergy solutions, is
de&eloping and implementing a number of renewable energy
and higher energy efficiency projects (e.dg. |
cogeneration, district heating and cooling, etc.).

These projects are being developed in the United States,

including Ohio, and in other countries around the world.

Alternative property and right-of-way management
practices are being investigated to reduce annual
property management costs. One of the more promising
practices appears to be the planting of warm season
prairie grasses. Benefits of planting the prairie
grasses include less mowing, wildlife habitat, and
sequestration of carbon. Cinergy is identifying
potential properties and transmission rights-of-way on
which to implement the alternative management practices.
Part of the program will be to engage the services of a

state university to assist Cinergy in developing a




protocol for measuring the amount of carbon sequestered

by the warm season grasses.

New technologies are the only long-term solution that
would make the large reductions in carbon dioxide (CO»)
emissions necessary to ﬁave'any real effect on
atmospheric carbon concentrations. Research and
development will be very important to any effort fo

reduce CO; emissions by the electric industry.

Even without short-term changes in the carbon-based
fossil fuels used to generate electricity, electricity
can be part of the solution to reducing GHG emissions.
Through the promotion of electrotechnologies to replace
less efficient use of fossil fuels, GHG emissions can be
reduced. The more wide spread use of
electrotechnologies will increase CO, emissions from the
electric sector, but will be more than offset by the
overall reduced CO, emissions from the fossil fuels that

they replace.

The Electric Power Research Institute (EPRI) has
completed several GHG research projects that demonstrate
that there is sufficient time to deal with climate

change, assuming that science eventually demonstrates




that there are real climate change dangers associated ‘

with human activity and the associated emissions.
Currently, there are many uncertainties concerning the
science of the Earth’s climate systems and whefher or
not a change in the Earth’s climate is actually
occurriné, ahd if so, whether a change will be harmful

to Earth’s human, animal, and plant populations.

The most notable research conducted by EPRI to date are
two economic research projects; one by Manne and Richels
(1996)Awhich dealt with the timing and cost of GHG
emission reductions, and the other by Wigley, Richels,

and Edmonds (1996) which dealt with stabilization of

atmospheric CO.,.

The research conducted by Wigley, Richels, and Edmonds
demonstrated that there are a number of scenarios that
could be used to reach the same level of atmospheric
carbon concentrations. They demonstrated that the most
cost-effective approach to achieve stabilization of
atmospheric CO, would be to establish a carbon budget for
an extended period of time, which would allow existing
capital stock to turn over naturally. The scenario
developed by the authors allows for “business as usual”

over the next 30 to 50 years with the replacement of




existing capital stock at the end of its useful life
with carbon-less energy technologies. The IPCC’s Second
Science Assessment Report published in December 1996
included the research wofk conducted by these authors

and sponsored by EPRI.

The .concept developed-by Manne‘aﬁd Richeis demonstrated
that allowing spatial (where CO, reductions are»
implemented) and intertemporél (when CO; reductions are
implemented) efficiency rather than year td year
constraints on atmospheric carbon concentrations could
reduce the cost of GHG mitigation by more than 80%.
Joint Implementation, for the trading of carbon credits
throughout the world, is an integral component of the

Manne and Richels concept.

F. PLAN SELECTION

1. Description
Based upon both the quantitative and qualitative
results of the screening analyses, sensitivity
analyses, and environmental considerations outlined
above, the Least Cost Plan under Base Case conditions
was selected to be the 1999 IRP. 1In both the Base
Case and the sensitivity, a plan showing purchases

through 2001 had the lowest Present Value Total Cost.
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Under Base Case conditions, the plan with purchases

in 2002 and CTs in 2003 was slightly less costly than

the plan with CTs in 2002, while in the Lower Load

Sensitivity, the plan with CTs in 2002 was slightly

less costly than the plan with CTs in 2003. Based on

these results, Cinergy will continue to investigate

the economics of purchases versus CTs as updated

information is available with regard to purchase %
: |

prices and CT prices.

The impacts of the risks of future environmental
regulations do not play a significant role in the

selection of the plan in this IRP due to the nature

of the Significantly Different Plans. Only market
purchases and gas-fired Combustion Turbines or
Combined Cycle units were selected in any of the
plans. The environmental risks discussed above in
Section E have a much greater impact on the existing
generating units (which were common to all of the
plans). In addition, selection of the Least Cost
Plan does not foreclose any options for dealing with

these environmental risks as they mature.

The final step in the process involved longer-term

analysis of the last eleven years. The first ten




years of the Least Cost Plan were fixed and PROVIEW™
was run for the period 2009-2019. A plan covering
the entire 1999-2019 period is shown in Figure 8-3.
Judgement was exercised to develop the plan shown in
that the purchases were sized to meet the 17% reserve
margin criteria-and bne.CT,was delayed from 2004 to
2006 to better match resources with the load to be

served.

This ﬁlan contains the DSM bundle (described in
Chapter 4). The supply-side resources consist of
purchases for 2000-2002, a combination of purchases
and CTs in 2003, and a number of Combustion Turbines
in 2004-2006. From 2009 to 2014, the plan contains
800 MW of Fuel Cell capacity. In 2011, 378 MW of CC
capacity is added, and, from 2015 to 2018, one CT

each year is added.

The purchases shown in the plan can rebresent summer
5X16 purchases, options, multi-year unit power
purchases from or of new capacity scheduled to be
built in the region, or a combination of the above.
The decision as to the actual types of purchases that
Cinergy will make depends on the relative prices of

the alternatives available at that time.




The final plan again contains Fuel Cells, as it did
in the 1997 and 1998 IRPs. As discussed in Chapter
5, Fuel Cells were the preferred technology for
baseload operation. .Of course, whether or not they
are the technology of choice in 2009 is highly
dependent on whether EPRI’s projections of Fuel Cell
capital cost and>heat rate_cah become‘a reality.
Nonetheless, the selection of Fuel Cells inlthe final
‘plan indicates a need for.low cdst, clean, and
efficient baseload capacity during the iast ten
years, for which Fuel Cells currently act as a

“placeholder.”

The year-by-year Projected Generating Capability
Changes to the Cinergy system (including existing.
unit changes) are shown in Figure GA-8-4, found in
the General Appendix. The capacity changes as a
result of the NO, compliance plan.have been redacted
because Cinergy considers this to be Proprietary and

Confidential information.

The allocations of the supply-side resources to CG&E
and PSI, based on the allocation methodology outlined
in The Operating Agreement among CG&E, PSI, and

Cinergy Services, are shown in Figure 8-5. However,




the actual allocations will depend on the relative
needs of the two operating companies at the time the
decision is made to acquire new resources. The
Operating Agreement states,

“The new Generating Resources shall be

assigned (in megawatts (MW)) to each

| Qperating Company so that, to the extent

practicable, the Forecasfed Reserve Margins

of each Operating Company are equalized

consistent with the Cinergy IRP upon which

the decision to acquire is predicated.”

This rule also applies to purchases made to fulfill
capacity requirements rather than for operating

reasons.

The details of the 1999 IRP including yearly
capacity, purchases, capaéity additions,
retirements/derates, cogeneration, load, DSM,
interruptible load, firm sales and reserve margins
for Cinergy, PSI and CG&E are shown in Figure 8-6.

In December 1998, the Operating Committee approved
the purchase of about 700 MW of power to maintain no
less than a 12% Operating Reserve Margin for the 1999

summer. This purchase was in addition to an assumed




90 MW purchase from OVEC which would be allocated
100% to CG&E. Any additional capacity needs required
for the period would be purchased on the spot market.
At the time the Operating Committee met, the proper
allocation of the 700 MW of purchases to equalize the
reserve margins was 48% fo CG&E and 52% to PSI.
However, the 1999 IRP reflects more up-to-date
information concerning capacity (including.the fact
that the actual OVEC purchase was 63 MW instead of 90
MW), load, and DSM impacts, which is why the 1999
reserve margins of the individual Operating Companies

shown in Figure 8-6 are not exactly equal.

The IRP includes the projected S0, and NO, compliance
options described earlier in Chapter 6.

Any shortfalls between the yearly allowance
allocation from the EPA and the actual SO, or NOy
emitted will be supplied by Cinergy’s allowance banks

or by allowance purchases from the market.

The relative value for the 1998 Present Value Total
Cost obtained from the PROVIEW™ output for the 1999

IRP is $29,869,692,000. The effective after-tax

discount rate used was 7.62%.




With the inclusion of estimates of both spot market

purchases from, and sales to, the ECAR/MAIN regional

‘electricity market within the PROVIEW™ modeling,

Present Value Average Rate figures would not

~accurately reflect projected customer rates, so they

have been omitted.

Figure 8-7 sﬁmmarizes the annual forecasted loads and
required generating capability for the planning
period (1999-2019) for both summer and winter
seasons. Figures 8-8 and'849 show the actual and
forecasted peak load and resources for 1994-2019 for
the summer season and the winter season,
respectively. Figures 8-10 through 8-13 give some of
the estimated specifications and characteristics of
the planned generating facilities contained in the
IRP: 165 MW New CTs (CT), 214 MW New CTs (NCT), 378

MW CCs (NCC), and New Fuel Cell Units (NFC).

Projected Reliability

Since the plan selected, as well as the other
significantly different plans, shows additional DSM
in 1999, along with purchases and new supply-side
resources throughout the plan, it is obvious that the

existing system does not meet the system reliability



standard, either in the short-term or the long-term.
This assessment, of course, is highly dependent on
the actual load levels realized compared to those

forecasted.

‘The 1999 IRP satisfies the reliability criteria

.described in Chapter 2 throughout the planning

period. However, this is dependent on the demand-
side resources performing as expected, the continued
levels of reliébility of existing resources, and the

load level experienced.

Environmental Effects

As mentioned previously,_the plan contains
electricity purchases from the market from 1999
through 2003, along with gas-fired CTs, a Combined
Cycle unit, and Fuel Cells starting in 2003. The
emissions of the market pﬁrchases are unknown at this
time because the exact source(s) of the power are
unknown. However, since peaking capacity is
preferred, the power may well be generated from gas
or oil. The CTs, CC, and Fuel Cells are relatively
clean technologies. Therefore, the majority of air
emissions in the plan will be produced by the

existing coal-fired units on Cinergy’s system.




Hazardous Air Pollutants or Air Toxics were

previously discussed in Section E of this chapter.

The only solid waste streams of significance in this

study are the coal combustion by-products. These

include the fly ash, bottom ash, and the fixated

sludge from the scrubbers.. Historically, Cinefgy has

disposed of the fly and bottom ash in mono-purpose
facilities. Scrubber sludge is also landfilled in a
mono-purpose facility. These materials are non- |
hazardous and can be safely diSposed of in this
manner. Of importance is Cinergy's continued
commitment to pollution prevention. This effort will
lead to a continued search for alternative reuses of
these materials. Both Operating Companies have some
experience with selling fly ash as a component of
building materials. Cinergy is also investing capital
dollars at Zimmer Station to make high quality
synthetic gypsum that will be sold to a new wallboard
manufacturing plant (see the Short-Term Implementation
Plan, STATUS Report, and Ohio Appendix for more
details). Cinergy expects to create a significant
environmental benefit by converting the by-product from
the unit’s sulfur dioxide scrubber into synthetic

gypsum, rather than landfilling it. The amount of
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material placed in the station’s landfill can be

reduced by as much as 77 percent.

An additional issue is the discharge of waste heat
used to cool generating plants. Any new steam units
will be requiréd to'proVide for waste heat control by

utilizing a closed cycle cooling system.

The Wabash River Unit 1 Coal Gasification Repowering
Project, when operating on syngas, produces two
salable by-products: elemental sulfur, and a glass-
like inert slag that also has use in the construction

industry.

Cinergy currently complies with existing
environmental requirements and is committed to
continue to do so. In fact, Cinergy’s Board of
Directors approved a Cinergy Environmental Leadership
Pledge, which states:

“Cinergy and its subsidiaries will be

industry leaders in protecting our

environment. We will meet or exceed all

applicable regulatory requirements and seek

ways to enhance our natural surroundings

while providing our customers with low cost,
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reliable and efficient energy services. Each
employee of Cinergy will work with respect
for the environment and in accordance with

this environmental pledge.”

The c&st bf environmental controls is included in the
ﬁosf eétimates for any new resources (both supply-
side and compliance). The costs at existing
generating units have been accounted for in their 0&M

cost estimates.

G. UNCERTAINTIES AFFECTING PLAN IMPLEMENTATION

In making decisions concerning what steps to take to
begin the implementation of an IRP, careful consideration
must be given to the current business environment in
which utilities operate. The industry stands on the
threshold of a new century, and at this point, the only
thing that is certain is that the future of the entire
industry is more uncertain now than it has ever been.
Since three of the IRP Objectives discussed in Chapter 2
were to maintain flexibility, provide economical service,
and minimize risk, it is imperative that the
uncertainties facing Cinergy be factored into the

decisions concerning the implementation of the 1999 IRP.




Regulatory Climate

Investor-owned public utilities are among the most
regulated and scrutinized of our nation’s industries.
In addition to federal regulation, Ohio, Indiana and
Kentucky have steadily increased the number of

regulations that affect Cinergy.

A chart on Federal Energy and Environmental
Legislation impacting‘investor—owned public
utilities, promulgated since 1899, would show ﬁhat
well over 80% have gone into effect since 1970. More
than 50% of all legislation of this kind has been
developed since 1976. On the environmental side
alone, over 33% of the federal laws, amendments, and

reauthorizations were enacted during the 1980s.

The regulatory climate is becoming more onerous and
burdensome for the public utility industry. USEPA
finalized new NAAQS for ozone, fine particulate
matter, and regional haze in July 1997, and, in
September 1998, finalized the ozone transport SIP
Call requiring NOy emission reductions. However,
implementation of all three regulations have been
delayed by the courts and future requirements for

emission reductions and deadlines are uncertain.




The potential exists for additional regulation to be
imposed on utilities in the form of CO, legislation,
carbon taxes and energy taxes, regional haze, air-
toxics measures, and.additional new facility siting
requirements. The outlook, from the regulatéd
utility’é perspective, contains a great deal of

uncertainty with respect to the regulatory climate.

- Customer Choice/Competition

The electric utility industry has.alreaay experienced
substantial competition in the wholesale power
market. The effect of the Energy Policy Act of 1992
(Energy Act), the most comprehensive energy
legislation enacted since the late 1970s, is to
provide essentially open competition, at the
wholesale level, for new generation resources. The
Energy Act increases the level of competition by
creating a new class of wholesale power providers
that is not subject to the restrictive requirements
of the Public Utility Holding Company Act of 1935
(PUHCA) nor the ownership restrictions of the Public
Utility Regulatory Policies Act of 1978 (PURPA).
This, combined with the provision of the Energy Act
granting the Federal Energy Regulatory Commission

(FERC) the authority to order wholesale transmission




access, makes competition-a current reality in the

wholesale power market.

Utilities also currently experience competition, in a
more limited sense, in the retail energy markets.
There is coﬁpetition between electricity, natural
gas, propane and oil for cerﬁain end-uses. In
addition, thére is competition for the attraction of
new customers and facilities, the expansion of
existing customers and facilities, the relocation of
existing customers and facilities from other areas,
and the retention of existing economically distressed
customer loads. Customer self-generation and

cogeneration are also sources of competition.

Recently, the increasing competitive pressures in the
retail power market have been magnified, driven
primarily by the need for low cost power by U.S.
industries in order to remain competitive in the
global marketplace. Many state commissions and
legislatures (including Ohio & Indiana) either have
been investigating restructuring the utility industry
to allow direct access or retail wheeling or have
already enacted such changes (see Amended Substitute

Senate Bill Number 3 as passed by the 123" General




Assembly of Ohio, and signed by the Governor of Ohio
on July 6, 1999). Federal legislation also has been
introduced which could mandate retail competition.
Dereéulation will weaken or totally de-couple the

traditional one-to-one correspondence present in the

industry between geﬁerating capability and franchised

geographical service territory load obligations,
which heightens the uncertainty surrounding the load

level that should be included in a utility’s plan.

Wholesale Customer Uncertainties

About 10-15 years ago, Wholesale customers (REMCs,
municipals, etc.) began to band together to form
Power Associations/Agencies to collectively purchase
power, and, in some instances, build or buy
generation and transmission. Now, with wholesale
transmission access to multiple suppliers a reality,
these wholesale customers are not renewing full or
partial requirement contracts with their traditional
suppliers or are trying to renegotiate or cancel
their existing contracts. This trend in the
wholesale power market leads to. uncertainty in

planning for wholesale customers’ loads.




Supply-Side Uncertainty

Not only is there uncertainty surrounding the level
of load to be served in the future, but the potential
still exists under PURPA for Cinergy to be forced to
purchase power from cogenerators, whether thé power
is actuaily required or not. Under this Federal law,
utilities are maﬁdated to puréhase poWer at “avoided

cost” from Qualifying Facilities (QFs). It is

‘Cinergy’s practice to negotiate with these QFs in

good faith.

Technological and Market Advances

It is always possible that a future technological
breakthrough could result in newer and better options
being made available to serve resource needs.
Technological advances could even include a paradigm
shift in the fundamental method of producing and
delivering power to customers from a mainly

centralized approach to a totally dispersed approach.

With the current level of competition in the
wholesale market and the increasing level of
competition in the retail market, it is conceivable
that electricity could become a commodity on the

market very similar to oil, corn, or wheat.




Electricity options and futures trading are current
realities in the Cinergy area as well as in other
parts of the country. The heightened level of
awareness of and sophistication to the electricity
market will undoubtedly cause the industry to re-
evaluate the way resoﬁrcé procurement is undertaken

in the future.

H. PLAN IMPLEMENTATION

All of the uncertainties outlined above underscore the
need to remain flexible in the implementation of the
plan. Future investments must be approached cautiously
to maintain or enhance the opportunity to anticipate,
react, respond, and adjust to change as it occurs, while

still preserving as many options as reasonably possible.

1. Supply-Side Resources
Cinergy has not yet contracted for the purchases
shown in the plan for the summers of 2000-2003.
Decisions concerning whether to exercise the 100 MW
call option purchased in the 1996 RFP will be made
prior to the Option Exercise Date each Spring based
on the economics at the time. The purchases will be
comprised of a combination of forward or option or

unit power contracts secured prior to the time




required and spot purchases from the market bn either
a weekly or daily basis. As stated earlier, the
decision as to the actual types of purchases that
Cinergy will make depends on the relative prices of
the alternatives available at that time. In
addition,lthe uncertainties enumerated above suggest
that smaller purchases than what is shown 'in the plan
may be required. As a result, the Operations and
Power Marketing and Trading departments, which are
constantly monitoring both the Cinergy system and the
regional marketplace, in consultation with Resource
Planning and the Operating Committee, will use their
judgment to make decisions concerning the proper
timing, type, and quantity of purchases required
based‘on the need projections and applicable

conditions at the time.

The magnitude of the purchases shown in the plan
raises the question of whether the quantity of power
required can be imported physically into the Cinergy
system. Cinergy’s Bulk Transmission Planning
department will be evaluating whether upgrades to
existing transmission or construction of new
transmission capacity is required to accommodate the

purchase requirements. The cost of any changes




necessary to the transmission system will then be
added to the costs to purchase power and compared to
the cost of constructing new generating capacity to
determine the most economical way to meet Cinergy’s

needs.

‘The CTs showﬁ in the élan beginning in 2003 will
continue to be studied to deﬁermine whether the need
is of the magnitude indicated (see discussion- of
uncertainties above)land to detefmine the most
economical ways of serving whatever need exists.
Cinergy will continue to investigate the economics of
purchases versus CTs as updated information is
available with regard to purchase prices and CT
prices. As stated previously, the purchases, CTs,
CC, and Fuel Cells in the plan represent
“placeholders” for capacity and energy needs on the
system. These needs can be fulfilled by purchases
from the market, cogeneration, repowering, or other
capacity that may be economical at the time decisions
to acquire new capacity are required. Decisions
concerning coordinating the construction and

operation of new units with other utilities or

entities can also be made at the proper time. Until




then, coordination will be achieved through purchases

and sales in the bulk power market.

2. Compliance Resources
To comply with Phase II sulfur dioxide emission
reqﬁirements, Cinergy’s current strategy, as
described in detail in Chapter 6, includes a
combination of switching to lower-sulfur coals and
using an emission allowance banking strategy. This
cost-effective strategy will allow Cinergy to meet
Phase II sulfur dioxide reduction requirements while
maintaining optimal flexibility. Cinergy intends to
use an emission allowance banking strategy to the
extent a viable emission allowance market exists.
However, the availability and economic value of
emission allowances over the long term is still
uncertain. In the event the mérket price for
emission allowances or lower-sulfur coal increases
substantially from fhe current forecast, Cinergy
could be forced to implement high capital cost
compliance options. Fuel switches generally can be
implemented in two years or less. Therefore, the
implementation of a number of these fuel switches has

not been finalized at this time.




The NO, compliance strategy was also detailed in
Chapter 6. Even though the stay of the SIP Call has
been granted, Cinergy continues to study the
compliance options available to comply with future NOy
emission reductions. The level of reduétions and
timing for compliance aré unknown and likely to
'remaiﬁ uncertain gntil next spring. However, given
that USEPA’s previous compliancé date would have been
extremely difficult to meet and still retain
Cinergy’s system reliability, it is still prudént to
be prepared to cost effectively meet USEPA’s emission
reduction goals. Whenever possible, Cinergy plans to
implement the NO, compliance controls during regularly

scheduled unit outages.

It should be noted that, for the CG&E units that are
jointly owned by Columbus Southern Power and Dayton
Power & Light, the impacts on the co-owners must be
considered and a decision made jointly as to how to
meet environmental requirements. The results of this
IRP reflect only the preliminary economic analysis

performed by Cinergy, from a Cinergy perspective.

Cinergy will be closely monitoring the SO; and NOy

emission allowance markets to determine whether the




SO, and NO, compliance plans continue to be economic.
These compliance strategies will be adjusted as
needed to ensure that the most economical plans are

implemented.

3. Demand-Side Resources
The only difference between the prdgrams modeled for
PSI and CG&E in the IRP and those currently planned
for implementation by each operating company is that
only the programs that Cinergy considers resource
programs are modeled in the IRP. Omission of the
estimated impacts of the non-resource programs does
not constitute a material difference in the results of

the planning process.

4. Consistency with Planning Objectives and Goals
The 1999 IRP, with its proposed implementation, is
consistent with the overall planning objectives and
goals discussed in Chapter 2. The plan, or strategy,
that was chosen was the least cost (PVTC), minimizes
new generating facility investments in the near-term,
and allows Cinergy flexibility to respond to changes.
Purchases from the market permit Cinergy to delay
decisions involving the long-term commitment of

capital. In addition, fuel test burns and monitoring




of the S0, and NO, emission allowance markets provide
flexibility to Cinergy’s compliance strategy. The
level of flexibility in the implementation of the IRP

also reduces risk.

5. Financial Impact
Cinergy estimates that a combination of internal and
external funds will be used to meet its capital
needs. External funds will be used for refinancing
of maturing debt and preferred stock, and the early
refunding of existing high-cost debt and preferred
stock, in addition to financing other capital needs.
The impact of the 1999 IRP on the financial status of
Cinergy is dependent on the actual amount of new
resources required, legislative and regulatory
actions, and on the frequency and timing of future

rate relief.

o]
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Figure 8-3

1999 CINERGY INTEGRATED RESOURCE PLAN

YEAR NEW RESOURCE ADDITIONS
1999 | DSM Bundle

763 MW Purchase

2000 1460 MW Purchase

2001 1740 MW Purchase

2002 2070 MW Purchase

2003 |} 2200 MW Purchase
2-165 MW CTs

2004 |11-214 MW CTs

© 2005 [ 2-214 MW CTs

2006 |1-214 W CT

2007

2008

2009 | 8-25 MW Fuel Cells

2010 | 8-25 MW Fuel Cells

2011 | 1-378 MW CC

2012

2013 | 8-25 MW Fuel Cells

2014 [ 8-25 MW Fuel Cells

2015 |1-214 MW CT

2016 (1-214 MW CT

2017 |1-214 MW CT

2018 |1-214 MW CT

2019
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‘ ‘ Figure 8-5

CURRENT ESTIMATE OF SUPPLY-SIDE RESOURCE ALLOCATIONS

Supply-Side CG&E % PSI %
Year Resource Added Allocation Allocation
1999+ 763 MW Purchase 52.0 48.0
2000 1460 MW Purchase ° 52.5 47.5
2001 1740 MW Purchase 51.2 ‘ 48.8
2002 2070 MW Purchase 49.1 '50.9
2003 2200 MW VPurchase . 45.5 54.5

2-165 MW CTs '59.5 ‘ 40.5
2004 11-214 MW CTs 47.0 : 53.0
2005 2-214 MW CTs 67.5 32.5
2006 1-214 MW CT 63.3 36.7
2007

‘ 2008

2009 8-25 MW Fuel Cells 100.0 0.0
2010 8-25 MW Fuel Cells 81.7 18.3
2011 1-378 MW CC 46.5 53.5
2012
2013 8-25 MW Fuel Cells 42.9 57.1
2014 8-25 MW Fuel Cells 50.0 50.0
2015 1-214 MW CT 46.6 53.4
2016 1-214 MW CT 46.5 53.5
2017 1-214 MW CT 45.1 54.9
2018 1-214 MW CT 49.4 50.6
2019

* 1999 Actual
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‘ Figure 8-7 .

Cinergy

FORM FE2-2 PART 2: SUMMARY OF FORECAST LOADS AND REQUIRED GENERATING CAPABILITY [In Mega Watts}[1]

Calendar Year> 1999 2000 2001
Forecast Year> Year 0 Year | Year 2

summer winter symmer winter summer winter
1. TOTAL ELECTRIC POWER PEAK GENERATING
CAPABILITY REQUIRED IN EACH FORECAST YEAR
(a) Forecasted Net Utility Service Area Peak Load [8] 10594 9525 10811 9731 11046 9970
(b) Purchased Power Available to Meet Peak Load [6] 817 304 1464 4 1744 4

() Power Committed to Sale
Coincident with Service Area Peak Load 70 120 70 70 70 70

(d) Power Pooling (Net Power Available )
from Pool(-) or Committed to Pool(+)) 0 0 0 0 0 )

NET CAPABILITY REQUIRED (a)-(b)+(c)+(d)[7]' " 9846 9340 9416 9797 9372 10036
(Not including reserve requirements)

2. REPORTING UTILITY'S FORECAST GENERATION CAPABILITY
(a) Previous Year Capability [3] 11533 11533 11533 11533 11538 11538

(b) Retirements and Other

Minor Decreases in Capability [4] 0 153 0 0 0 0
(c) Uprating and Minor Increases in Capability [4] 78 0 5 5 0 0
(d) Seasonal Deratings 27-2 168 272 168 272 168
NET CAPABILITY (2] [7] 11261 11365 11266 11370 11266 11370

3. DIFFERENTIAL BETWEEN NET CAPABILITY REQUIRED
AND NET CAPABILITY FOR EACH YEAR OF FORECAST (2-1)[7) 1414 2024 1850 1573 1894 1334

4. PLANNED CAPABILITY OF NEW FACILITIES
(a) Previous Additions [5] 0 0 0 0 0 0

(b) Planned Generating Capability of

New Facilities 0 0 0 0 0 0

Total Planned Additional Capability (a)+(b) 0 0 0 0 0 0

5. TOTAL PROJECTED CAPABILITY (2+4) (7] 11261 11365 11266 11370 11266 11370
6. PROJECTED RESERVES (5-1) [7] 1414 2024 1850 1573 1894 1334

2002
Year 3
summer winter
11334 10267
2074 4
70 70
0 0
9330 10333
11538 11538
0 0
0 0
272 168
11266 11370
1936 1037
0 0
0 0
0 0
11266 11370
1936 1037

[ 1 See the last page of FORM FE2-2 PART 2 for notes.
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' Figure 8-7 .

Cinergy

FORM FE2-2 PART 2: SUMMARY OF FORECAST LOADS AND REQUIRED GENERATING CAPABILITY [In Mega Watts][1]

Calendar Year> 2003 2004 2005 2006
Forecast Year> Year 4 Year 5 Year 6 Year 7

summer winter mmer winter summer winter summer wintgr
1. TOTAL ELECTRIC POWER PEAK GENERATING
CAPABILITY REQUIRED IN EACH FORECAST YEAR
(a) Forecasted Net Utility Service Area Peak Load 8] 11686 10459 11917 10643 12175 10832 12355 10720
(b) Purchased Power Available to Meet Peak Load [6] 2204 4 4 4 4 4 4 4

(c) Power Committed to Sale :
Coincident with Service Area Peak Load 70 70 70 70 70 70 70 70

(d) Power Pooling (Net Power Available
from Pool(-) or Committed to Pool(+)) ) 0 0 0 0 0 0 0 1]

NET CAPABILITY REQUIRED (a)-(b)+(c)+(d)[7] 9551 10525 11983 10709 12241 10898 12421 10786
(Not including reserve requirements)

2. REPORTING UTILITY'S FORECAST GENERATION CAPABILITY
(a) Previous Year Capability [3] 11538 11538 11538 11538 11538 11538 11538 11538

(b) Retirements and Other

Minor Decreases in Capability [4) 44 0 0 0 0 0 0 0
(c) Uprating and Minor Increases in Capability [4) 0 0 0 0 0 0 0 0
(d) Seasonal Deratings 316 168 316 168 316 168 316 168
NET CAPABILITY [2} (7] 11222 11370 11222 11370 11222 11370 11222 11370

3. DIFFERENTIAL BETWEEN NET CAPABILITY REQUIRED
AND NET CAPABILITY FOR EACH YEAR OF FORECAST (2-1)(7] 1670 845 .  -761 661 -1019 472 -1199 584

4. PLANNED CAPABILITY OF NEW FACILITIES
(a) Previous Additions [5] 0 0 330 368 2684 2997 3112 3475

(b) Planned Generating Capability of

New Facilities 330 368 2354 2629 428 478 214 239

Total Planned Additional Capability (a)+(b) 330 368 2684 2997 3112 3475 3326 3714

5. TOTAL PROJECTED CAPABILITY (2+4) [7] 11552 11738 13906 14367 14334 14845 14548 15084
6. PROJECTED RESERVES (5-1) [7] 2000 1213 1923 3658 2093 3947 2127 4298

[ ] See the last page of FORM FE2-2 PART 2 for notes.
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. Figure 8-7 ‘

Cinergy

FORM FE2-2 PART 2: SUMMARY OF FORECAST LOADS AND REQUIRED GENERATING CAPABILITY [In Mega Watts][1]

Calendar Year> 2007 2008 2009 2010
Forecast Year> Year 8 Year 9 Year 10 Year 11

summer wintel summel winter summer winfer summer winter
1. TOTAL ELECTRIC POWER PEAK GENERATING
CAPABILITY REQUIRED IN EACH FORECAST YEAR
(a) Forecasted Net Utility Service Area Peak Load [8] ' 12236 10890 12431 11058 12622 11216 12808 11379
(b) Purchased Power Available to Meet Peak Load [6] 4 4 4 4 4 4 4 4

(c) Power Committed to Sale
Coincident with Service Area Peak Load . 70 70 70 7 70 70 70 70

.(d) Power Pooling (Net Power Available
from Pool(-) or Committed to Pool(+)) 0 0 0 0 0 0 0 0

NET CAPABILITY REQUIRED (a)-(b)+(c)+(d){7] 12302 10955 12497 11124 12688 11282 12874 11445
(Not including reserve requirements)

2. REPORTING UTILITY'S FORECAST GENERATION CAPABILITY

(a) Previous Year Capability [3] 11538 11538 11538 11538 11538 11538 11538 11538
(b) Retirements and Other

' Minor Decreases in Capability [4] 0 0 0 0 0 0 0 0
(c) Uprating and Minor Increases in Capability [4) 0 0 0 0 0 0 0 0
(d) Seasonal Deratings 316 168 316 168 316 168 316 168
NET CAPABILITY [2] {7} 11222 11370 11222 11370 11222 11370 11222 11370

3. DIFFERENTIAL BETWEEN NET CAPABILITY REQUIRED
AND NET CAPABILITY FOR EACH YEAR OF FORECAST (2-1)[7] -1080 415 -1275 246 -1466 88 -1652 -75

4. PLANNED CAPABILITY OF NEW FACILITIES
(a) Previous Additions [5] 3326 3714 3326 3714 3326 3714 3526 3914

(b) Planned Generating Capability of

New Facilities 0 0 0 0 200 200 200 200

Total Planned Additional Capability (a)+(b) 3326 3714 3326 3714 3526 3914 3726 4114

5. TOTAL PROJECTED CAPABILITY (2+4) [7] 14548 15084 14548 15084 14748 15284 14948 15484
6. PROJECTED RESERVES (5-1) [7] 2246 4129 2051 3960 2060 4002 2074 4039

[ ] See the last page of FORM FE2-2 PART 2 for notes.
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. Figure 8-7 ‘

Cinergy

FORM FE2-2 PART 2: SUMMARY OF FORECAST LOADS AND REQUIRED GENERATING CAPABILITY [In Mega Watts][1]

Calendar Year> 2011 2012 2013 2014
Forecast Year> Year 12 Year 13 Year 14 Year 15

summer wipter gummer winter gsummer winter gsummer winer
1. TOTAL ELECTRIC POWER PEAK GENERATING :
CAPABILITY REQUIRED IN EACH FORECAST YEAR
(a) Forecasted Net Utility Service Area Peak Load [8] ) 12997 11519 13148 11633 13297 11760 13449 11896
(b) Purchased Power Available to Meet Peak Load [6] ' N 4 4 4 4 4 4 4 4

(c) Power Committed to Sale :
Coincident with Service Area Peak Load 70 70 70 70 70 70 70 70

(d) Power Pooling (Net Power Available
from Pool(-) or Committed to Pool(+)) 0. 0 0 0 0 0 0 0

NET CAPABILITY REQUIRED (a)-(b)+(c)}*+(d)[7] 13063 11585 13214 11698 ‘ 13363 11826 13514 11961
(Not including reserve requirements) '

2. REPORTING UTILITY'S FORECAST GENERATION CAPABILITY
(a) Previous Year Capability [3] 11538 11538 11538 11538 11538 11538 11538 11538

(b) Retirements and Other

Minor Decreases in Capability [4] 0 0 0 0 0 0 0 0
(c) Uprating and Minor Increases in Capability [4] 0 0 0 0 0 0 [1] 0
(d) Seasonal Deratings 316 168 316 168 316 168 316 168
NET CAPABILITY [2} {7] 11222 11370 11222 11370 11222 11370 1 1222 11370

3. DIFFERENTIAL BETWEEN NET CAPABILITY REQUIRED
AND NET CAPABILITY FOR EACH YEAR OF FORECAST (2-1)[7} -1841  -215 -1992 -328 -2141  -456 -2293 591

4. PLANNED CAPABILITY OF NEW FACILITIES
(a) Previous Additions [5] 3726 4114 . 4104 4529 4104 4529 4304 4729

(b) Planned Generating Capability of

New Facilities 378 415 0 0 200 200 200 200

Total Planned Additional Capability (a)+(b) 4104 4529 4104 4529 4304 4729 4504 4929

5. TOTAL PROJECTED CAPABILITY (2+4) [7] 15326 15899 15326 15899 15526 16099 15726 16299
6. PROJECTED RESERVES (5-1) [7] 2263 4314 2112 4201 2163 4273 2211 4338

[ ] See the last page of FORM FE2-2 PART 2 for notes.
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. Figure 8-7

Cinergy

FORM FE2-2 PART 2: SUMMARY OF FORECAST LOADS AND REQUIRED GENERATING CAPABILITY [In Mega Wans][1]

Calendar Year> 2015
Forecast Year> Year 16

summer winter
1. TOTAL ELECTRIC POWER PEAK GENERATING
CAPABILITY REQUIRED IN EACH FORECAST YEAR
(a) Forecasted Net Utility Service Area Peak Load [8] 13600 12020
" (b) Purchased Power Available to Meet Peak Load [6] 4 4
(c) Power Committed to Sale
Coincident with Service Area Peak Load 70 70
(d) Power Pboling (Net Power Available
from Pool(-) or Committed to Pool(+)) ] 0 0
NET CAPABILITY REQUIRED (a)-(b)+(c)+(d)[7] 13665 12086

(Not including reserve requirements)

2. REPORTING UTILITY'S FORECAST GENERATION CAPABILITY

(2) Previous Year Capability [3] 11538

(b) Retirements and Other

Minor Decreases in Capability [4] 0
(c) Uprating and Minor Increases in Capability [4] 0
(d) Seasonal Deratings 316
NET CAPABILITY [2] [7] 11222

3. DIFFERENTIAL BETWEEN NET CAPABILITY REQUIRED
AND NET CAPABILITY FOR EACH YEAR OF FORECAST (2-1)[7] -2444

4. PLANNED CAPABILITY OF NEW FACILITIES

(a) Previous Additions [5) 4504

(b) Planned Generating Capability of

New Facilities 214

Total Planned Additional Capability (a)+(b) 4718

5. TOTAL PROJECTED CAPABILITY (2+4) [7) 15940
6. PROJECTED RESERVES (5-1) [7] 2274

11538

168

11370

-716

4929

239

5168

16538

4452

2016

Year 17
summer winter
13741 12129
4 4
70 70
0 0
13806 12194
11538 11538
0 0
0 0
316 168
11222 11370
2585 -824
4718 5168
214 239
4932 5407
16154 16777
2347 4583

2017
Year 18
summer winter
13879 12248
4
70 70
0
13944 12313
11538 11538
0 0
0 0
316 168
11222 11370
2723 943
4932 5407
214 239
5146 5646
16368 17016
2423 4703

2018

Year 19
summer winter
14032 12365
4 4
70 70
0 0
14097 12431
11538 11538
0 0
0 0
316 168
11222 11370
2876 -1061
5146 5646
214 239
5360 5885
16582 17255
2484 4824

[ ] See the last page of FORM FE2-2 PART 2 for notes.
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‘ Figure 8-7 .

Cinergy

FORM FE2-2 PART 2: SUMMARY OF FORECAST LOADS AND REQUIRED GENERATING CAPABILITY {In Mega Watts][1]

Calendar Year> 2019
Forecast Year> Year 20

summer winter NOTES
1. TOTAL ELECTRIC POWER PEAK GENERATING
CAPABILITY REQUIRED IN EACH FORECAST YEAR [1] The Winter Designated Year 0 is the
: ) ) ] WINTER SEASON following the
(a) Forecasted Net Utility Service Area Peak Load (8] 14164 12474 summer of Year 0, etc.
(b) Purchased Power Available to Meet Peak Load [6] 4 4 [2] Assuming NO ADDITIONS to Generation
’ : but that Retirements take place as
(c) Power Committed to Sale scheduled and including all appropriate
Coincident with Service Area Peak Load : 70 70 unit derates.
(d) Power Pooling (Net Power Available [31 The PREVIOUS YEAR CAPABILITY
from Pool(-) or Committed to Pool(+)) 0 0 of Year 1 is the NET CAPABILITY plus
. the Seasonal Deratings at the end of the
NET CAPABILITY REQUIRED (a)-(b)+(c)+(d)[7} 14229 12540 corresponding season of Year 0, etc. New
(Not including reserve requirements) facility additions are NOT included here.
2. REPORTING UTILITY'S FORECAST GENERATION CAPABILITY [4] These are Increases and Decreases which
are not associated with "coming on line"
(a) Previous Year Capability [3] 11538 11538 of new generating units.
(b) Retirements and Other [5] In Year O, Item 4(a) is zero by definition,
Minor Decreases in Capability [4] 0 0 and is year-by-year cumulative

throughout the term of the Forecast.

(c) Uprating and Minor Increases in Capability [4] 0 0
[6] Portions of the Purchased Power shown
(d) Seasonal Deratings 316 168 in this tabulation may not be finalized
regarding amount, type, timing or source.
NET CAPABILITY [2] [7) 11222 11370
[7] Totals may not be exact due to rounding
3. DIFFERENTIAL BETWEEN NET CAPABILITY REQUIRED to whole numbers.
AND NET CAPABILITY FOR EACH YEAR OF FORECAST (2-1)[7] -3008 -1170 .
{8] After DSM and/or Interruptible load
4. PLANNED CAPABILITY OF NEW FACILITIES reductions.

(a) Previous Additions [5] 5360 5885

(b) Planned Generating Capability of

New Facilities 0 0

Total Planned Additional Capability (a)+(b) 5360 5885

5. TOTAL PROJECTED CAPABILITY (2+4) [7] 16582 17255
6. PROJECTED RESERVES (5-1) [7] 2352 4715
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SUMMER._SEASON
Calendar Year >
Forecast Year >
Net Demonstrated Capability [1]
Net Seasonal Capability
Purchases
Sales
Available Capacity
Native Load [2]
Available Rcse;ve

Internal Load 3]

Reserve

SUMMER._SEASON

Calendar Year >
Forecast Year >
Net Demonstrated Capability 1]
Net Seasonal Capability
Purchases
Sales
Available Capacity
Native Load (2]
Available Reserve

Intemal Load 3]

Reserve

Figure 8-8

Cinergy

FORM FE2-3 PART1: ACTUAL AND FORECAST PEAK LOAD AND RESOURCES [In MegaWarts]

1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006
-5 -4 -3 -2 -1 0 1 2 3 4 5 6 7
11493 11662 11662 11533 11533 11533 11333 11538 11538 11906 14335 15013 15232
11144 11279 11279 11183 11183 11261 11266 11266 11266 11552 13906 14334 14548
150 153 210 504 554 817 1464 1744 2074 2204 4 4 4
70 70 70 70 70 70 - 70 70 70 70 70 70 70
11224 11362 11419 11617 11667 12008 12660 12940 13270 13686 13840 14268 14482
9421 10079 10043 10109 10387 10594 10811 11046 - 11334 11686 11917 12175 12355
1803 1283 1376 1508 1280 1414 1850 1894 1936 2000 1923 2093 2127
9537 10197 10149 10109 10525 11031 11248 11479 11768 12120 . 12352 12611 12791
1687 1165 1270 1508 1142 977 1413 1462 1503 1566 1488 1657 1691
2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019
8 9 10 11 12 13 14 15 16 17 13 19 20
15252 15252 13432 13652 10067 16067 16267 16467 16706 16945 17184 17423 17423
14548 14548 14748 14948 15326 15326 15526 15726 15940 16154 16368 16582 16582
4 4 4 4 4 4 4 4 4 4 4 4 4

70 70 70 70 70 70 70 70 70 70 70 70 70
14482 14482 14682 14882 15260 15260 15460 15660 15874 16088 16302 16516 16516
12236 12431 12622 12808 12997 ’ 13148 13297 13449 13600 13741 13879 14032 14164
2246 2051 2060 2074 2263 2112 2163 2211 2274 2347 2423 2484 2352
12672 12867 13058 13244 13433 13584 13733 13884 14035 14176 14314 14467 14599
1810 1615 1624 1638 1827 1676 1727 1776 1839 1912 1988 2049 1917

(1] includes 15MW for Cayuga steam supply contract.
[2] Historical and projected loads are after DSM and/or interruptible load reductions.
{3] Internal Load equals Native Load plus interruptible load.
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' Figure 8-9 .

Cinergy

FORM FE2-3 PART2: ACTUAL AND FORECAST PEAK LOAD AND RESOURCES [In MegaWatts)
WINTER SEASON
Calendar Year > 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006

Forecast Year > -5 -4 -3 -2 -1 0 i 2 3 4 5 6 7
Net Demonstrated Capability {1] 11485 11662 11533 11533 11533 11533 11538 11538 11538 11906 14535 15013 15252

|

Net Seasonal Capability 11470 11647 11518 11518 11518 11365 11370 11370 11370 11738 14367 14845 15084 ;

Purchases 3 4 96 4 4 304 4 4 4 4 4 4 4 ‘

: |
Sales . 220 220 220 180 185 120 70 70 70 v 70 70 70 70
Availablé Capacity - 11253 11431 11394 11342 - | 1337 11549 11304 11304 11304 11672 14301 14779 15018
Native Load [2] A . 8319 8795 9073 8359 8735 9525 9731 9970 10267 10459 10643 10832 10720
Available Reserve 2934 2636 2321 2983 2602 2024 1573 1334 1037 1213 3658 3947 4298
Internal Load (3] 8319 8795 9073 8359 8735 9858 10061 10300 10598 10791 ) 10975 11165 11052
Reserve 2934 2636 2321 2983 - 2602 1691 1244 - 1004 707 881 3326 3615 3966

WINTER SEASON

Calendar Year > 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019
Forecast Year > 8 9 10 11 12 13 14 15 16 17 18° 19 20
Net Demonstrated Capability [1] 15252 15252 15452 15652 16067 16067 16267 16467 16706 16945 17184 17423 17423

Net Seasonal Capability 15084 15084 15284 15484 15899 15899 16099 16299 16538 16777 17016 17255 17255
Purchases 4 4 4 ‘ 4 4 4 4 4 4 4 4 4 4
Sales 70 70 70 70 70 . 70 70 70 70 70 70 70 70
Available Capacity 15018 15018 15218 15418 15833 15833 16033 16233 16472 16711 16950 17189 17189
Native Load 2] 10890 11058 11216 11379 1151.9 11633 11760 11896 12020 12129 12248 12365 12474
Available Reserve 4129 3960 4002 4039 4314 4-201 4273 4338 4452 4583 4703 4824 4715
Internal Load {3] 11222 11391 11548 n7t 11851 11965 12092 12228 12353 12461 12580 12697 12807
Reserve 3797 3628 3670 3707 3982 3868 3941 4006 4120 4250 4370 4492 4383

{11 Includes 1SMW for Cayuga steam supply contract.
[2] Historical and projected loads are after DSM and/or interruptible load reductions.
[3] Internal Load equals Native Load plus interruptible load.
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. Figure 8-10 .

Cinergy

FORM FE2-4

SPECIFICATIONS OF PLANNED ELECTRIC GENERATING FACILITIES:

FACILITY NAME
" FACILITY LOCATION

FACILITY TYPE

ANTICIPATED CAPABILITY

ANTICIPATED CAPITAL
INVESTMENT

APPLICATION TIMING

CONSTRUCTION TIMING

PLANNING POLLUTION
CONTROL MEASURES

FUEL

MISCELLANEOUS

New Combustion Turbine (CT)
Specific location(s) not yet determined.

Gas (Combustion) Turbine, Simple-Cycle.
Muitiple Units.

Approximately 165 MW Summer and
184 MW Winter each unit. Exact
capability depends on vendor(s), site(s)
and other parameters.

Final estimate unavailable.

Ohio PSB and/or IURC CPCN application
timing are both unknown at this time.
Unknown at this time.

Unknown ét this time.

Natural Gas and an undetermined
secondary fuel. With the capability to

be converted to coal derived gasses or
liquids.

Area Served: South, Central and North

Central Indiana, Southwestern Ohio and
Northern Kentucky.
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' Figure 8-11 ‘

Cinergy

FORM FE2-4

FACILITY NAME
FACILITY LOCATION

FACILITY TYPE

ANTICIPATED CAPABILITY

ANTICIPATED CAPITAL
INVESTMENT

APPLICATION TIMING

CONSTRUCTION TIMING

PLANNING POLLUTION
CONTROL MEASURES

FUEL

MISCELLANEOUS

SPECIFICATIONS OF PLANNED ELECTRIC GENERATING FACILITIES:

New Combustion Turbine (NCT)

Specifi¢ location(s) not yet determined.

Gas (Combustion) Turbine, Simple-Cycle.

Multiple Units.

Approximately 214 MW Summer and
239 MW Winter each unit. Exact
capability depends on vendor(s), site(s)
and other parameters.

Final estimate unavailable.

Ohio PSB and/or IURC CPCN application
timing are both unknown at this time.
Unknown at this time.

Unknown at this time.

Natural Gas and an undetermined
secondary fuel. With the capability to

be converted to coal derived gasses or
liquids.

Area Served: South, Central and North

Central Indiana, Southwestern Ohio and
Northern Kentucky.
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. Figure 8-12 ‘

' Cinergy

FORM FE2-4

SPECIFICATIONS OF PLANNED ELECTRIC GENERATING FACILITIES:

1. FACILITY NAME New Combined-Cycle (NCC)
2. ° FACILITY LOCATION Specific location(s) not yet determined.
3. FACILITY TYPE ) Gas (Combustion) Turbine,

|
| ' Combined-Cycle.

4. ANTICIPATED CAPABILITY Approximately 378 MW Summer and
415 MW Winter each unit. Exact
capability depends on vendor(s), site(s)
and other parameters.

5. ANTICIPATED CAPITAL Final estimate unavailable.
INVESTMENT
6. APPLICATION TIMING Ohio PSB and/or IURC CPCN application

timing are both unknown at this time.

7. CONSTRUCTION TIMING Unknown at this time.
8. PLANNING POLLUTION Unknown at this time.
CONTROL MEASURES
9. FUEL Natural Gas and ari undetermined

secondary fuel. With the capability to
be converted to coal derived gasses or
liquids.

10. MISCELLANEOUS Area Served: South, Central and North
Central Indiana, Southwestern Ohio and
‘ Northern Kentucky.
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. Figure 8-13 .

Cinergy

FORM FE2-4

SPECIFICATIONS OF PLANNED ELECTRIC GENERATING FACILITIES:

FACILITY NAME

FACILITY LOCATION

FACILITY TYPE

ANTICIPATED CAPABILITY

ANTICIPATED CAPITAL
INVESTMENT

APPLICATION TIMING

CONSTRUCTION TIMING

PLANNING POLLUTION
CONTROL MEASURES

FUEL

MISCELLANEOUS

New Fuel Cell (NFC)

Specific location(s) not yet determined.
Solid Oxide Pressurized Fuel Cell.
Multiple Units (depends on technology
available).

Approximately 25 MW Summer and

25 MW Winter each unit. Exact
capability depends on vendor(s), site(s)
and other parameters.

Final estimate unavailable.

Ohio PSB and/or IURC CPCN application
timing are both unknown at this time.

Unknown at this time.

Unknown at this time.

Natural Gas.

Area Served: South, Central and North
Central Indiana, Southwestern Ohio and
Northern Kentucky.
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PREFACE

This section, entitled Cinergy 1999 Integrated Resource Plan

Short-Term Implementation Plan, contains Cinergy's plan for

implementing supply-side resources and demand-side
management program resources over the next several years.
The supply-side resources are generally forecast for the
period 2000 through 2002. As explained herein, the demand-
side resources to be implemented by PSI and CG&E are
forecast for a one-year period and the ULH&P resources are
projected for a two-year period. The names of some of the
demand-side programs may differ slightly from those
contained in previous filings as programs are continually

reviewed.
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EXECUTIVE SUMMARY

Planned Improvements in Operations of Existing Generation,

Transmission, and Distribution

Ovef the next five years, Cinergy has planned changes to
some of its existing generating units as part of its
compliance strategy for the Clean Air Act Amendments (CAAA),
NO, SIP Call, and state and local requirements. Also,
routine maintenance will continue to occur throughout the
period. Compliance changes to existing units may require

approximately $721 million over the next five years.

Cinergy has added Inlet Cooling to some of the Combustion
Turbine units to improve performance during the summer
months (see Figure GA-8-4 found in the General Appendix for

the units affected).

Cinergy plans to install flexible burner technology at its
Wabash River Coal Gasification Repowering Project (WRCGRP)
which will enable the unit to utilize either synthetic gas
or natural gas. Other equipment includes an auxiliary
evaporator boiler with stack, a CT bypass stack, stack

monitors (CEMS), and a gas pipeline.
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In compliance with the codes of conduct in FERC Order 889,
the relevant transmission information is located in the
Transmission Volume of this report, which was prepared

independently.

Planned Conservation, Load Modification, or Other Demand-

Side Management Programs

The forecasts provided in this STIP are based upon the best
information available. However, the reader should be aware
that there is considerable uncertainty with respect to the
disposition of DSM/energy efficiency programs in all three
states. The Ohio legislature recently passed electric
restructuring legislation. But, Cinergy/CG&E has yet to
file its transition plan. The details of that plan and the
outcome of subsequent deliberation and action by the PUCO
are unknown, but could significantly affect the plans
reflected herein. Due to this uncertainty and the fact the
(Cinergy/Community Energy Partnership - the present-day
incarnation of the CG&E DSM Collaborative group) (CCEP) has
the prerogative to review and redirect funding, projections
are only presented for 2000. In Indiana, the Parties to the
DSM Settlement Agreement (IURC Cause No. 40229) are
negotiating a renewal of that agreement, which expires at
the end of 1999. The term of the Agreement is to be one

year, so the STIP reflects only the projections for 2000.
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Finally, a stipulated settlement, which established cost

recovery methods granting ULH&P contemporaneous recovery of

the revenue requirement associated with DSM programs expires

at the end of 1999. The Collaborative is currently

developing its filing, which will be submitted to the

Kentucky Public Service Commission in October for review and

action.

The signatory parties and the Collaborative have

established a two-year term for its joint application.

CG&E currently plans to offer at least the following

programs in Ohio through the end of 2000:

Electric Weatherization

Energy Decisions Workshops

Energy Efficient Refrigerator Replacement
Energy-Recycle Education Awarenesé Program
Energy Maintenance Services

General Use Program

Homebuyers' Workshop

Home Energy House Call

Internet Audit Tool

Learn and Earn Program

New Home Efficient Refrigerators

New Home Owners' Training

Non-Profit Energy Management Pilot Program (NEMP)
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* Ohio Energy Project (formerly Ohio NEED)

The CCEP is currently considering continuation of existing

energy efficiency programs, additional programs and/or

redirection of funds consistent with its charter:
“The purpose of the Cinergy/Community Energy
Partnership is to give Cinergy guidance and make
recommendations on cost-effective programs that will
benefit all residential customers, especially low
income, and help the community become more energy
efficient. The focus should be on the disadvantaged
members of the community through weatherization

assistance and help with PIPP [Percentage of Income

Payment Plan].”

More detail about the CCEP’'s activities 1is provided 1in

Section B.

ULH&P plans to offer the following programs in Kentucky
through 2001:

. Residéntial Conservation and Energy Education

e Residential Energy Conservation Rates

* Residential Home Energy House Call

e Residential Comprehensive Energy Education Program

e Savings and Value through Energy Efficiency
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. PSI currently plans to offer the following programs

through 2000 in Indiana:

Residential Audit

Smart $aver®and Summer S$aver™

Low Income Energy Efficiency

Commercial/Industrial Lighting Incentive Plan
Commercial/Industrial Energy Efficient Cooling Systems

Commercial/Industrial Energy Efficient Motors

Planned New Generation and Transmission Facilities

No new generation is being planned at this time for the

2000-2002 time period. Cinergy plans to meet current and

future demand with the existing generating facilities and

power purchases.

In compliance with the codes of conduct in FERC Order 889,

the relevant transmission information is located in the

Transmission Volume of this feport, which was prepared

independently.

Securities Projected to be Issued

Cinergy estimates that a combination of internal and

external funds will be used to meet its capital needs.

External funds will be used for refinancing of maturing debt
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and preferred stock, and the early refunding of existing
high-cost debt and preferred stock, in addition to financing

other capital needs.

CHANGES IN THE STIP SINCE THE 1997 STIP

Planned Improvements in Operations of Existing Generation,

Transmission, and Distribution

The significant changes in this STIP since the 1997 STIP
include the development of a NO, compliance plan to address
the requirements of the NO, SIP call, the addition of inlet
cooling on a number of Cinergy’s combustion turbine units,
the installation of flexible burner technology at the Wabash
River Repowering Project to enable it to burn natural gas as
well as syngas, and the Zimmer synthetic-gypsum project.

The details of these changes appear in Section A of this

report.

Planned Conservation, Load Modification, or Other Demand-

Side Management Programs

The only significant change in the Ohio programs since the
1997 STIP is that five new programs have been developed and
implemented by the CCEP in Chio. At the time of the 1997
STIP, five programs had been approved by the CCEP for

continuation (identified in the list below by an *) and

STIP-6




several new programs were under consideration. In 2000, the

‘ CCEP expects to offer the following fourteen programs.

e Electric Weatherization

e Energy Decisions Workshops*

e Energy Efficient Refrigerator Replacement

+ Energy-Recycle Education Awareness Program

e Energy Maintenance Services

* General Use Program*

» Homebuyers' Workshop*

e Home Energy House Call~*

e Internet Audit Tool

* Learn and Earn Program
. e New Home Efficient Refrigerators

e New Home Owners' Training

e Non-Profit Energy Management Pilot Program (NEMP)

+ Ohio Energy Project (formerly Ohio NEED)*

The only significant change reflected in this STIP for
programs to be offered by PSI in Indiana is the revival of
the Summer S$aver™ component of the Smart $aver® program and
anticipated budget reductions Cinergy believes will result
from on~going discussions with the Parties to the PSI DSM

Settlement Agreement.
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Planned New Generation and Transmission Facilities

The only major change in this STIP is that current plans do ‘
not include installing Woodsdale Unit 7 in the near future,

as was discussed in the 1997 STIP.

Securities Projected to be Issued

The only change since the 1997 STIP is that a combination of
internal and external funds will be used to meet Cinergy’s

capital needs.
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IMPLEMENTATION PLAN

Planned Improvements In Operations of Existing

Generation, Transmission, and Distribution

NO, Compliance

Project Description

Cinergy plans to add NO, control technologies to some
of its existing generating units as part of its
compliance strategy for the Federal Clean Air Act
Amendments (CAAA), NO, SIP Call, and state and local

requirements.

Goal of Project

The goal of the project is to comply with applicable

Federal and State environmental requirements.

Criteria and Objective for Monitoring Success

The success of the projects is determined based upon

performance to budget and schedule.

Anticipated Time Frame and Estimated Costs

These changes may require approximately $721 million
over the next five years distributed as indicated

below. Where projects involve jointly owned units,
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only the capital budgeted to be spent by the Cinergy

Operating Company is shown in the figures below.

Estimated Costs (Millions of Dollars)

PSI Energy CG&E Cinergy
1999 $ 1 $ 4 $ 5
2000 $ 35 $ 59 $ 94
2001 $185 $102 $287
2002 $168 $104 $272
2003 $ 51 $ 12 $ 63

Inlet Cooling

Project Description

Since combustion turbines inherently lose power as
ambient air temperatures increase, cooling the inlet
air to the turbine helps to recover that power. The
inlet cooling fog project accomplishes cooler inlet air
by injecting a water fog, or small water droplets, into
the inlet air duct. Whén these small water droplets
enter the duct they evaporate and thus reduce the inlet
air temperature. Dictated by both ambient temperature
and humidity, cooling is best during hot dry days. 1If
operated below a certain ambient temperature, the small

water droplets can become ice which can damage the
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unit's compressor; therefore, this cooling technique is

‘ only used in the summer.

Goal of Project

The goal is to improve performance during summer

months.

The success of the project is determined based upon

Criteria and Objectives for Monitoring Success
|

|

|

: performance to budget and schedule.

‘ Anticipated Time Frame and Est:mated Costs

Inlet Cooling changes were added to some Cinergy

. Combustion Turbines (see Figure GA-8-4 found in the
General Appendix for the units affected) in 1999. The
total capital expenditures for this project were
approximately $4.36 million with the 1999 expenditures

as shown below:

Costs (Millions of Dollars)

PSI Energy CG&E Cinergy
1999 $ 0.82 $ 3.45 $ 4.27
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Wabash River Repowering Project

Project Description

Cinergy plans to install flexible burner technology at
its Wabash River Coal Gasification Repowering Project
(WRCGRP) which will enable the company to accept either
synthetic gas or natural gas. Other pieces of
equipment include an auxiliary evaporator boiler with
stack, a CT bypass stack, stack monitors (CEMS), and a

gas pipeline.

Goal of Project

The goal is to allow the unit to burn either synthetic

gas or natural gas.

Criteria and Objectives for Monitoring Success

The success of the project is determined based upon

performance to budget and schedule.

Anticipated Time Frame and Estimated Costs

These changes may require approximately $13.33 million
over the next two years distributed as indicated below.

Estimated Costs (Millions of Dollars)

PSI Energy CG&E Cinergy
1999 $ 1.33 $ 0 $ 1.33
2000 $12.00 $ 0 $12.00

STIP-12




Zimmer Synthetic Gypsum Project

.Project Description

Cinergy is investing capital dollars at Zimmer Station
to make high quality synthetic gypsum that will be sold
to a new wallboard manufacturing plant. Cinergy expects
to create a significant environmental benefit by
converting the by-product from the unit’s sulfur dioxide
scrubber into synthetic gypsum, rather than landfilling
it. The amount of material placed in the station’s

landfill can be reduced by as much as 77 percent.

Goal of Project

The goal is to make high quality synthetic gypsum from
the by-product that is produced from Zimmer’s sulfur

dioxide scrubber.

Criteria and Objectives for Monitoring Success

The success of the project is determined based upon

performance to budget and schedule.

Anticipated Time Frame and Estimated Costs

These changes may require approximately $9.86 million

over the next two years distributed as indicated below.
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Estimated Costs (Millions of Dollars)

PSI Energy CG&E Cinergy
1999 $0 $ 3.67 $ 3.67
2000 $ 0 $ 6.19 $ 6.19

In compliance with the codes of conduct in FERC Order
889, the relevant transmission information is located
in the Transmission Volume of this report, which was

prepared independently.

Planned Conservation, Load Modification, or Other

Demand Side Management Programs

As planned, CG&E, ULH&P and PSI estimate that
collectively they will spend more than seven million
dollars annually on Demand-Side Management (DSM)
programs. An estimate of the expenditures for the
resource programs is provided in a table located at the

end of this STIP.

CG&E Planned DSM Programs

There are a number of factors that could cause the
implementation of CG&E's energy efficiency programs to
differ from the plan described below. The CCEP is
currently developing its plans for the year 2000 and

has not made final decisions regarding the programs to
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be offered. Furthermore, the Ohio legislature recently
passed electric restructuring legislation and the
details of Cinergy's transition plan and the results of
subsequent action by the PUCO are unknown at this time.
Therefore, this STIP reflects the assumption that the
1999 programs will continue to be offered in 2000. The
CCEP's decisions and/or the PUCO's actions following
review of Cinergy's transition plan may result in
significant changes. As of August 1999, the CCEP
expects the following programs to continue through the
end of 2000:

* Electric Weatherization

* Energy Decisions Workshops

* Energy Efficient Refrigerator Replacement

* Energy-Recycle Education Awarenesé Program

* Energy Maintenance Services

¢ General Use Program

¢ Homebuyers' Workshop

* Home Energy House Cail

* Internet Audit Tool

* Learn and Earn Program

* New Home Efficient Refrigerators

* New Home Owners' Training'

* Non-Profit Energy Management Pilot Program (NEMP)
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e Ohio Energy Project (formerly Ohio NEED)

The CCEP Board continues to employ the long term

planning process described below to develop programs

for 2000. This planning cycle enables the CCEP Board

to compare and develop programs that best serve the low

income and community residents in the territory. The

planning cycle:

* Allows the Board to coordinate the planning efforts.

¢« Allows the Board to make comparisons as to the value
and merits of each program option.

* Provides clear expectations of task forces and
existing program managers.

* Increases decision making time efficiency.

* Coincides with the annual budgets.

CCEP Planning Criteria

Program proposals are evaluated based on the following

information:

e Target customer segments

e Customer need addressed

* Number of people impacted

e Individual savings potential and bill impact for the

customer
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Leverage or spin-off with otﬁer customer
activities/programs

Delivery structure - if the program delivery is new
or based on existing activities

Local contractors providing service

Barriers or risks - Has it been done elsewhere or
tested

Research support

Cost effectiveness and impacts of program

Cost and budget over the life of the program
including shut down costs

Community impacts

Impacts on low income community if not target group

Evaluation and tracking capability

STIP-17




CCEP Planning Cycle Schedule

AEe

3
S
".'.'.z\':\\ \\?
SRR

St

TR

idea generation meeting for
: potential funding in following year.

S

Preliminary concept development phase
by Staff. Task Force work as needed.

esign by Staff.

e

November-December PUCO approvals. Initial implementation

planning by Staff.

2000 CCEP Planning Efforts to Date

e The CCEP Board is in the middle of its planning
process for 2000 at the time of this writing.
Programs are in various stages of planning and

review.

Once decisions are made regarding implementation or new

programs and continuation of current programs, the

selected programs will be submitted to the PUCO for
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approval as described in the "Entry On Rehearing” to

Case No. 95-203-EL-FOR.

Electric Weatherization

Program Description

The Electrié Weatherization Program provides energy
education and direct installation of energy saving
measures in the homes of CG&E's electrically heated
residential customers with income levels up to 200% of
the poverty level. The program consists of the direct
installation of specific DSM measures and energy
education on the energy savings features of the
measures. This program results in a reduction in the
energy consumption of electric appliances and provides
energy education for participants so that they can
learn how to save energy and lower their electric
bills. The measures available for installation under

this program are:

weatherization measures

e insulation

. compact fluorescent lamps
e low flow showerheads

» faucet aerators

* pipe wrap

* water heater wraps
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* small repairs to help energy integrity

Implementation Strategy

This program is marketed through direct mail, bill
inserts, and referrals. People Working Cooperatively
(PWC), a non-profit service agency, provides the
weatherization services for CG&E’s electric and gas
weatherization programs. Working In Neighborhoods
(WIN), a non-profit service agency, performs the post
installation inspections and provides energy education

to participants.

Program Update

Projected participation has been revised to reflect

refined estimate of market potential.

Energy Decisions Workshop

Program Description

Energy Decisions is a teacher training program designed
to improve the guantity and quality of instruction
about’energy production, consumption, and public policy
decision making. The workshops consist of
presentations, activities, evaluation of resources, and

discussions that help classroom teachers develop better
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ways to help their students understand energy use

issues and make important energy use decisions.

Implementation Strategy

The program is delivered by The Greater Cincinnati

Center for Economic Education/University of Cincinnati.

Program Update

No significant changes are anticipated. Energy
Decisions has been selected to receive the Ohio

Governor's Award of Excellence {or Energy Efficiency.

Energy Efficient Refrigerator Replacement

Program Description

Refrigerators are a major energy waster in low-income
homes. Many refrigerators are old, second-owner units
with poor performance. A way to remedy this problem is
to replace poor performing units when the home is
weatherized. This program provides additional funds to
add refrigerator replacements to the existing gas and

electric weatherization programs.
Before recommending this program, the CCEP Board

investigated two similar high-efficiency refrigerator

replacement programs. The first is a national purchase
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program for refrigerators in public housing. It has
been operating since 1997. This program is expanding
the units available to include 18 ft®’ sizes for homes
in addition to the current 15 ft® for apartments. This
new size will be available in 1999 and can be used for
low-income programs like CCEP. Once the contract for
the new units is final, CG&E has the option to join the

buying group to order for its program.

The second program CCEP investigated was Toledo
Edison's low-income customer program, which is also
associated with the three-year old weatherization
program. In this program, the weatherization agency
monitors the customer’s refrigerator when they are in
the home. If the old refrigerator uses more than 5 kWh
per day the weatherization agency replaces the unit
with a unit sold to Toledo Edison at a wholesale rate.
The agency removes the old unit, Sears installs the new
unit and the city picks up the old units. The agency
also provides the education about the unit and
efficiency. Approximately 20-30% of the weatherization
customers have refrigerators replaced under their

program.
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Implementation Strategy

High efficiency (Energy Star) units are being installed
in homes that are being weatherized by CG&E’s
weatherization contractor PWC. The old refrigerator is
monitored for two hours to measure its efficiency. If
the unit is inefficient it is replaced. A replacement
rate of 25-30% is expected. Since this program is new
to CG&E territory, the program is being implemented in
two phases. The first is a fifty unit trial period.
During this time CG&E will review the experience,
problems and costs, and adjust the program. The second
phase will be the continuation of the program after
adjustments. Any cost adjustments will be taken from
the contingency funds. This will allow CCEP to get

realistic experience with installations and costs.

Program Update

This is the first STIP report for this program.

Energy-Recycle Education Awareness Program (E-REAP)

Program Description

E-REAP consists of various complementary activities,
designed to increase community awareness about and use
of energy conservation methods and recycling and waste

reduction activities. The program will include:
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* Regularly scheduled, energy conservation and
recycling education meetings

* Door-to-door energy conservation and recycling
education

e Presentations to community organizing towards
greater understanding and activity on energy
conservation and recycling awareness

* Greater cooperation and networking between various
community organizations and agencies in the
neighborhood

e Advocacy for increased energy conservation and

recycling

Implementation Strategy

The program provider, Working in Neighborhoods (WIN),
will work with a variety of neighborhood groups,
including the community council, area churches, senior
citizen groups, block clubs, etc. WIN will develop a
core group of volunteers to work with staff to deliver

the programs.

Staff will knock on doors of 1,000 households and
deliver information on Cinergy Energy Wise Programs,
the "Neighborhood Recycler" published by WIN, recycling

and trash reduction tips, a green recycle bin (if
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needed) and an information sheet containing Energy
Saving Tips. Of the 1000 households, two hundred will
be selected to receive retrofit and/or re-lamping
services. Based upon interest, further energy
education will be scheduled. The services and
information provided will include:
e Installation of an average of three fluorescent
light bulbs. An assessment will be made to see if
the bulbs are needed. Information about energy

saving features of lamps will be provided.

* An average of four furnace filters will be provided.
An average of two filters will be changed and an
average of two will be left with customers. The
educator will show the customer how to install the
filter.

* Hot water conservation measures will be installed in
the homes of customers with electric water heat.
These will include water heater wraps, sink
aerators, and pipe inSulation.

* Education, including reading utility bills and
Enefgy Saving Tips will also be reviewed and left

with the selected customers.

Program Update

This is the first STIP report for this program.
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Energy Maintenance Services

Program Description

The Maintenance Service Program is designed to reduce
energy consumption for participants through performance
| of routine maintenance. The services provided through
this program include routine cleaning and maintenance
of water heaters, air conditioners, furnaces,
refrigerators and freezers, as well as installing up to
three compact fluorescent light bulbs. In some cases a
second home-visit is conducted by an HVAC contractor to
perform a tune-up and safety check of the furnace and

water heater.

This program 1is directed primarily at elderly and
disabled customers who are income qualified at or below
150% of the poverty level and who own their dwelling

are the primary program participants.

Implementation Strategy-

Customers are enrolled‘in the program directly through
the implementing agencies of People Working
Cooperatively (PWC), Clermont County Community
Services, Inc. (CCCSI), and Adams Brown Counties
Economic Opportunities (ABC). The program was

typically delivered through a single home-visit
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providing for the direct installation of up to 24

energy efficiency and safety measures.

Program Update

During the first half of 1999, the pilot was reviewed
by the CCEP and was approved for full-scale

implementation.

General Use Program

Program Description

The General Use (Piggyback) Program provides direct
installation of energy saving measures in the homes of
CG&E's electrically heated residential customers with
income levels up to 200% of the poverty level. The
program is delivered in conjunction with the State
Weatherization Program through Community Action
Agencies (CAA’s) as a piggyback effort to their
existing services. The program consists of the direct
installation of specific DSM measures and energy
education on the energy.savings features of the
measures. This program results in a reduction in the
energy consumption of electric appliances and provides
energy education for participants so that they can

learn how to save energy and lower their electric
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bills. The measures available for installation under
this program are:

e compact fluorescent lamps

* low flow showerheads

» faucet aerators

e pipe wrap

¢ water heater wraps

e waterbed covers
Compact fluorescent lamps are the most frequently

installed measures.

Implementation Strategy

The CAA’s solicit participation in this program. This
program is only available to customers whose homes are
being weatherized as part of the Stéte Weatherization
program. This "piggyback" approach enhances efficient
delivery. The project manager ensures that periodic
site visits and customer contacts are conducted to
ensure contract compliahce, customer satisfaction, and
quality. The percentage reviewed may be revised as

performance indicates.

Program Update

No significant changes are planned.
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Homebuyers' Workshop

Program Description

The Homebuyer Energy Education program provides first
time homebuyers in low/moderate income communities with
training and education in three areas: (1) how to shop
for an energy efficient home; (2) energy efficient
lighting and a compact fluorescent bulb to install in
the home; (3) how to save once consumers are in their
new home. Additionally, the program provider,
Communities United for Action (CUFA) provides energy
education for homeowners after the purchase by
providing a "walk-through" audit to point out energy
savings opportunities and potential energy concerns

with the new home.

Implementation Strategy

This program was submitted to the CCEP Board by CUFA
and is being delivered by CUFA in 1999 with active
involvement by the program manager including direct

monitoring of workshops and audits.

Program Update

There are no significant changes in the program.
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Home Energy House Call

Program Description

The Home Energy House Call consists of three major

components:
e Home Energy Survey
e Comprehensive Energy Audit & Review

e Measures Installation Opportunity

When a Home Energy House Call is requested by a
customer, a qualified home energy specialist visits the
site to gather information about the home. A
questionnaire about the energy usage is also completed.
The energy specialist gives the customer a detailed
report that explains how their home uses energy each
month. The specialist also checks the home for air
leaks, inspects the furnace filter, and looks at the
insulation levels in different areas. The specialist
describes and recommends cost saving actions to make
the home more energy efficient. Specific energy
conservation measures are described and limited low
cost conservation items are made available to
participants for purchase and installation at the time

of the audit.

In addition to helping the customer with energy

efficiency, the Home Energy House Call assists the
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customer with “Earth Perks.” This part of the program
looks at the natural resources and pollution prevention
needs of the customer’s home and community and offers a
list of action items. This list of action items is

| prioritized using the home’s environmental profile.

Inplementation Strategy

The program is promoted primarily through direct mail.
Other channels are also used, including bill inserts
and cross-promotion by Cinergy's Call Center and other
DSM programs. For example, customers complaining of
high bills are referred to the program as are customers

connecting to Cinergy for the first time.

The contract for program delivery was awarded following
a competitive bid process. The program manager and the
implementation contractor work as partners to
continually ensure efficient, effective achievement of
the established targets. fhe program manager and the
contractor review contréctor performance on a regular
basis. The results of the process and impact
evaluations will continue to be used to refine the
program delivery and improve adoption of audit

recommendations.
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The project manager conducts periodic site visits and

customer contacts (approximately five percent of the
audits) to ensure contract compliance, customer
satisfaction, and quality. This may be revised as

performance indicates.

Program Update

An evaluation of the program completed in 1999 revealed
high participant satisfaction and a significant

adoption rate for recommended measures.

Internet Audit Tool

Program Description

Many residential customers are looking for a way to
analyze the efficiency of their home but cannot take
advantage of the other CG&E energy programs. The
Internet Audit Tool, available at www.cinergy.com,
allows customers to analyze the energy use in their
home using their CG&E billing history. This audit tool
provides a dissagregation of their energy use by end
use and provides recommendations on ways to save
energy. There are also extensive energy library and

frequently asked questions sections.
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http://www.cinergy.com

Implementation Strategy

This service is offered at no charge to CG&E customers
and is promoted through CG&E programs and general

promotion of the Internet site.

Program Update

This is the first STIP report for this program.

Learn and Earn Program

Program Description

The Learn and Earn Program provides a series of
individual training and counseling sessions to
participants on energy usage and conservation, as well
as budget management. This programAis open to any
Percentage of Income Payment Plan (PIPP) customer as of
January 1, 1998. The education sessions, which include
a home energy audit, in-home basics education program,
and follow-up counseling sessions for participants, are
provided by social service/weatherization agencies now

serving the PIPP customers. As an incentive for

Program participation and energy consumption changes,
CG&E, through the Providers, offers customers a two-
part incentive award: the first incentive is for

Program Participation and the second incentive is for

STIP-33




lowering monthly energy consumption from a pre-

determined baseline amount of energy consumption.

Implementation Strategy

 The program is promoted to Cinergy's PIPP customers
directly by the social service / weatherization agency.
The contact may be made by targeted direct mail or by
telephone. Cinergy provides a listing of PIPP
customers that have been weatherized either by the

local agency or through the state.

Program Update

This is the first STIP report for this program.

New Home Efficient Refrigerators

Program Description

Habitat for Humanity and other subsidized home
construction programs do not have in their budgets the
opportunity to upgrade to high-efficiency appliances.
The CCEP believes that it is beneficial to get high-
efficiency refrigerators installed in these homes of
income disadvantaged residents. To qualify, an
organization will need to be building and selling the

homes with major price subsidies. It is estimated that
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approximately 30 homes per year are built in the

territory that would qualify.

Implementation Strategy

This program is operated as a companion program with
the refrigerator replacement program addition to
weatherization. This allows CG&E to order additional
refrigerators from the bulk refrigerator purchases for
weatherization. CG&E is offering the units to the
primary subsidized home building agencies in its

franchised service territory.

Program Update

This is the first STIP report for this program.

New Home Owners' Training

Program Description

The New Home Owners' Training program focuses on
helping new homeowners understand how energy impacts
their new home investment and finances. This

information is incorporated into an existing "Life As a

Homeowner Class" offered by the Better Housing League
which is a one-night/morning 3-hour class offered
monthly. Participants are educated about energy

efficient upgrades and how they can make their home
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less expensive to maintain. They are also provided a

compact fluorescent bulb. The program is designed to
educate customers on energy consumption within their

home, so they can modify their energy use behavior and

" reduce their energy consumption. Basic budgeting and

money management skills are also included in the

program.

Implementation Strategy

The Better Housing League incorporates energy education
in the context of existing classes offered monthly by ‘

the Better Housing League.

Program Update

No significant changes are planned.

Non-Profit Energy Management Program

Program Description

The Not-for-Profit Energy Management Program (NEMP) 1is
an energy audit and finéncial assistance service
offered to small non-profit, social service agencies in
the CG&E service area. The audit is provided at no
cost to the customer and the program funds 50% percent
of the cost of energy efficiency improvements

implemented by participants with a 5-year or less
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simple payback up to $3,000. Workshops are also
periodically offered to representatives of the targeted
market segment to encourage participation in the
program and to provide energy education. The program
is designed to help non-profit social-service
organizations reduce their own overhead costs through
sound energy management practices. 1In theory, reducing
these costs frees-up money to be applied to the

provision of agency services.

Implementation Strategy

The program is primarily promoted by the service
provider through targeted direct mail and telephone. A
listing of potential customers by SIC code will be

provided to the selected contractor.

Program Update

The program was reviewed in 1999 and was recently

approved for a one-year period.

Ohio Ene:gy Project

Program Description

The goals of this statewide program are to assist in
the development of ongoing, comprehensive enerqgy

education programs in all schools, for all students, at
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all grade levels; and to develop a grassroots energy
education network, coordinated by students, educators, ‘

businesses, and government representatives.

This program was identified in the Ohio Energy Strategy
Report, under Strategy I: Educational Needs and
Benefits, as an implementation strategy. The strategy
recommends expansion of the Ohio Energy Project. As a
response to the Strategy Report, CG&E funded the first
state regional office in July 1994. Cinergy was
presented the Regional Award at the 1995 Ohio Energy
Project Youth Awards Banquet on May 17, 1995. This
program was presented the 1995 Ohio BEST (Building
Excellent Schools Today) Practices Award and was ‘
recognized by the Ohio Business Roundtable (a business

and education partnership) as a successful program.

Implementation Strategy

The program trains teachers and students through
workshops to train other teachers and students,
compounding the dissemination of education throughout
the school systems. Program runs concurrently with the
school season, beginning in late summer and ending in

the spring.
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Program Update

No significant changes are planned.

' PSI Planned DSM Programs

PSI’s DSM program portfolio reflects the expected
provisions of the Settlement Agreement being negotiated
by the parties to Cause No. 40229. There are several
significant changes reflected in this STIP for programs
to be offered by PSI in Indiara. These include the
revival of the Summer S$aver'™ component of the Smart
$aver® program and anticipated budget reductions
Cinergy believes will result from on-going discussions

with the Parties to the PSI DSM Settlement Agreement.

Smart Saver®/Summer S$aver™

Program Description

The Smart $aver® component of this program promotes
the installation of high-efficiency air conditioning
and heat pumps (including geothermal) in new
constfuction single-family homes, while also promoting
selected energy efficiency construction practices that
exceed state building codes. Requirements for Smart
Saver® include minimum Seasonal Energy Efficiency

Rating (“SEER”) levels for HVAC equipment, minimum
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insulation levels for building shell and ductwork

outside conditioned airspace, and minimum individual "
airflow requirements. Incentives (in the form of

traditional incentives or an interest-rate buydown) are

available to encourage higher than minimum SEER levels.

The Summer $aver™ component of this program promotes
the installation of high-efficiency air conditioning in
single-family homes, while alsc promoting selected
energy efficiency constructiorn practices that exceed
state building codes. Requirerernts for Summer Saver™
include minimum Seasonal Energy Efficiency Rating
(“SEER”) levels for HVAC equipment, minimum insulation
levels for building shell and ductwork outside ‘
conditioned airspace, and minimum individual airflow
requirements. Incentives (in the form of traditional
incentives or an interest-rate buydown) are available

to encourage higher than minimum SEER levels.

Implementation Strategy

This program will continue to be implemented by PSI
Retail Sales while the parties to the Settlement

Agreement discuss other options for program delivery.

STIP-40




The budget estimate is provided in the table attached

to this STIP.

Program Update

This program has been slightly modified to include the

Summer Saver (air conditioning) component.

Residential Low-Income Efficiency (R-9) Program

Program Description

This program provides the installation of energy saving
devices to PSI residential customers who qualify for
weatherization or heating bill assistance as part of

state or federal programs.

This program provides incentives for faucet aerators,
energy-efficient shower heads, water heater jackets,
pipe insulation, and compact fluorescent light bulbs.
Customers with electric space heating also receive
caulking, outlet gaskets, weather-stripping, door
sweeps, foam seal, and duct mastic to reduce
infiltration in the home. PSI will continue to work
with the Indiana Community Action Agencies to identify
opportunities to increase participation prior to
December 1999. Program modifications may include

enhanced program offerings, adjustments for cost
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escalation, revised eligibility criteria, and/or
support for infrastructure investments. There is no

charge to the customer for this program.

Implementation Strategy

PSI contracts with the Indiana Community Action Program
Director’s Association (ICDA) to provide the energy
efficiency measures. ICDA subcontracts with the local
Community Action Program (CAP) agencies within PSI’'s
service area. The CAP agencies determine the
eligibility of participants and coordinate the
installation of the measures. Most customers receive
these measures as part of weathe